Analysis of temperature, lapse rate, and wind in the lower 810' near Winnipeg by Bell, William C.
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TABLE 2.1
Analysed observations of Air Temperature in the Lower
Atmosphere extending over at least one year.







265.0 177, 89, 6 Munn(I.J.C.I960)
150.0 51, 21 Baker et al(1969)
106.7
87.7




10.0 28, 13, 2
































Canadian Micrometeorolofeical Tower Temperature Summary
VERTICAL TEMPERATURE DIFFERENCE BETWEEN 160 AND 20 FT
TORONTO MET RES STN TIME ZONE EST
UNITS 0.1 DEGS F
NOVEMBER 1971
HOUR 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23
MEAN
DAY 01 3 1- 0 2 6 16 25 20 0 8- 5- 5- 9- 8- 11- 7- 4- 1- 21 36 33 32 39 25 8
02 . 20 6 7 3- 4- 5- 2- 2 1- 1- 4- 10- 9- 9- 8- 4- 4- 2- 4- 4- 1 4 3- 1- 2-
03 2 1-
8
2- 4 13 10 8 14 3- 8- 9- 12- 11- 14- 13- 10- 7- 1 14 6 13 8 10 16 1
04 12 10 12 3 2 4 5 4- 10- 11- 10- 12- 15- 12- 9- 8- 2- 4- 8 7 11 7 15 0
05 11 6 20 19 23 32 54 40 10 5- 9- 15- 16- 13- 11- 8- 3- 0 2 4 5 7 12 2 7
06 2 1 4 7 5 4 0 1 3- 4- 6-11- 6- 4- 7- 6- 6- 6- 6- 6- 6- 4- 1 2 2-
07 4 2- 2- 0 3- 3- 1- 2- 7- 11- 12- 11- 14- 15- 14- 10- 6- 2- 0 8 4 2 2 2 4-
08 4 8 5 10 4 6- 6- 4- 5- 10- 12- 9- 10- 9- 9- 7- 6- 3- 7 8 22 28 30 32 3
09 32 33 5 6 19 15 20 20 1- 4- 4- 7- 4- 4- 4- 4- 0 2- 3- 4- 4- 4- 3- 4- 4
10 3- 2- 4- 0 4 8 0 0 1 3 1-7- 11- 12- 10- 7- 5- 4- 4- 4- 3- 4 1 0 2-
11 8 4 1 2 2- 1- 3- 4- 4- 8- 10- 10- 8- 9- 9- 8- 6- 3- 3- 3- 1- 0 1- 6 3-
12 2 2 4- 1- 0 2 11 9 8 6- 8- 12- 10- 9- 9- 7- 4- 0 6 5 12 6 10 14 1
13 0 12 12 8 11 10 9 8 8 6- 7- 6- 6- 8- 9- 7- 7- 6- 7- 6- 4- 4- 2- 4- 0-
14 5- 7- 8- 8- 8- 8- 8- 8- 8- 9- 10- 11- 10- 10- 10- 8- 8- 6- 4- 6- 6- 4- 5- 4- 7-
15 4- 6- 5- 5- 4- 4- 4- 3- 4- 4- 6- 5- 4- 3- 5- 5- 6- 6- 1- 8 16 8 3 5- 2-
16 0 3 2- 0 2- 2- 2- 4- 6- 8- 8- 9- 8- 7- 6- 6- 5- 2- 0 3- 5- 6- 6- 5- 4-
17 4- 4 1 4 4 4 2- 1 4- 11- 10- 15- 10- 9- 10- 8- 6- 2 7 12 22 31 42 42 4
18 55 61 54 32 22 15 28 28 24 6 2- 19 0 9- 8- 6- 0 3 11 6 13 18 5 6 16
19 1 4 4 2 2 2 2- 3- 2- 12- 3- 6- 7- 8- 6- 6- 6- 3- 3- 3- 4- 1- 5- 5- 3-
20 2- 6- 2- 3- 5- 3- 1 7 3- 8- 7- 9- 9- 8- 9- 7- 8- 4 5 7 8 6 4 3 2-
21 6 10 10 15 8 16 6 8 1- 2- 4- 4- 12- 11- 10- 9- 8- 6- 6- 6- 6~ 6- 7- 6- 1-
22 6- 7- 6- 6- 6- 6- 5- 5- 7- 9- 16- 18- 19- 18- 19- 14- 7- 2 5 5 9 13 12 23 4-
23 33 24 18 24 43 36 33 41 40 13-17-19- 21- 20- 16- 12- 5- 0 4 3 1 3 6 3- 8
24 5- 0 7- 8- 6- 8- 7- 7- 7- 9- 11- 11- 11- 13- 10- 9- 6- 2- 4- 4- 4- 6- 6- 3- 7-
25 6 2 14 20 27 15 1 6 5 8- 7- 13- 13- 10- 14- 10- 4- 7 8 16 4 2 9 10 3
26 8 3 6 3 1- 3 10 7 4 5- 8- 9- 10-11- 9- 6- 0 3 2 2 6 10
c 1 1
27 2 0 3 0 2- 2- 4- 2- 2 2- 6- 5- 5- 7- 7- 7- 6- 6- 4- 4- 2- 0 2 3 2-
28 4 1 7 4 1- 2- 0 2- 4- 5- 5- 9- 9- 8- 8- 7- 6- 2- 3- 2- 3 3 ) - 4- 2-
29 4- 4~ 4- 4- 5- 6- 7- 7- 6- 6- 8- 6- 3- 6- 6- 6- 4- 3- 6- 6- 6- 6- fe¬ 6- 5-
30 5- 4- 3- 2- 4- 5- 5- 5- 4- 6- 8- 10- 10- 12- 10- 6- 0 1 1- 4 6 8 ll 6 3-
5 4 4 5 4 5 5 1 6- 8- 9- 10- 10- 10- 8- 5- 1- 1 3 4 5 6 5 0
NEGATIVE SIGN PRINTS TO RIGHT OF VALUE M - MISSING DATA TAB 145 (TEMP)
UNSIGNED VALUE - INVERSION
Table 2.3
Canadian Micrometeorological Tower Wind Summary
WIND AT 150 FT DIRECTION CODE LISTED BELOW SPEED IN MPH
PRIMROSE LAKE DND TIME ZONE MST NOVEMBER 1971
HOUR 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 10 19 20 21 22 23 MEAN
DAY 01 M M M M M M M M M M M M M M 71 1 716 718 720 720 7 19 724 819 820 818 19
02 822 817 818 824 822 820 819 821 024 826 820 814 817 82 1 819 820 816 815 016 817 817 816 115 211 19
03 211 209 213 314 314 311 214 209 308 404 403 404 404 407 407 410 410 411 415 411 414 411 412 411 10
04 312 314 2 12 215 219 22 0 223 222 227 124 127 126 120 122 119 126 124 122 122 119 1 22 119 120 1 18 2 1
05 815 115 113 816 816 815 820 817 824 822 125 817 820 1 16 123 820 820 816 816 1 12 815 115 1 16 114 17
06 112 115 109 113 113 112 808 806 804 604 60 7 608 608 60 8 o09 612 612 51 A 517 520 519 518 518 510 12
07 515 516 515 517 515 518 515 516 516 516 514 513 516 416 415 514 513 413 510 511 509 610 610 710 14
08 610 714 716 618 719 620 722 722 721 618 718 615 612 612 612 613 616 618 616 613 612 610 600 606 15
09 704 611 30 3 409 514 515 513 400 416 414 515 513 510 408 504 405 307 410 411 413 513 415 414 520 1 1
10 420 412 420 517 521 524 623 622 721 720 715 712 717 82 0 715 712 716 712 713 714 716 814 710 810 17
11 112 604 714 714 714 712 815 810 009 704 608 610 60 5 606 610 608 508 900 507 513 517 412 516 517 10
12 514 514 513 513 510 507 606 404 410 412 507 506 608 50 8 608 705 606 609 608 711 712 711 708 710 9
13 708 705 610 707 604 503 505 302 504 508 406 404 40 8 307 408 406 508 409 408 403 404 406 409 406 6
14 406 510 510 509 510 61U 610 610 610 709 710 707 713 715 710 711 711 812 810 815 816 817 819 814 12
15 814 816 815 812 815 812 814 812 809 810 808 812 812 812 807 808 807 708 IU 9 712 712 613 615 617 12
16 615 514 513 514 518 518 519 519 517 515 512 514 610 61 3 610 612 61 1 612 610 b09 711 812 011 812 13
17 810 812 813 114 114 114 114 112 115 809 110 812 113 106 805 00 8 806 806 806 806 704 705 707 711 10
18 712 613 612 613 616 612 612 613 613 616 615 613 616 61 5 618 622 523 525 625 618 717 716 814 713 16
19 716 719 718 722 820 822 817 822 821 816 012 815 111 1 10 807 810 105 1 10 204 306 306 306 202 704 13
20 106 208 306 210 308 204 302 102 105 102 702 702 610 610 61 1 611 609 612 716 717 717 716 716 614 9
21 612 612 614 517 518 518 519 520 518 521 520 520 52 2 522 523 524 524 524 522 516 502 406 507 709 17
22 718 72 2 720 818 017 716 717 717 716 820 022 822 826 82 7 826 8 M 8 M 8 M 8 M 8 M 8 M 822 833 825 2 1
23 825 822 822 820 116 120 815 816 116 122 122 119 120 1 16 1 1 1 112 1 15 216 220 220 314 311 313 314 17
24 314 315 311 3 M 3 M 3 M 3 M 3 M 3 M 4 M 3 M 4 M 406 30 8 405 407 408 400 410 409 410 408 407 306 9
25 307 308 30 7 408 409 409 307 407 307 307 307 405 30 4 303 303 306 309 309 313 411 411 410 410 510 8
26 510 409 509 506 509 510 512 410 406 409 40 7 405 408 41 0 408 407 408 41 1 414 415 414 414 4 16 4 15 10
27 310 309 309 308 307 307 310 309 406 405 505 506 40 6 507 406 40 8 409 510 511 510 512 512 511 512 9
28 510 511 511 511 510 512 510 510 511 510 510 511 510 50 8 508 508 508 509 510 509 510 508 500 506 10
29 507 508 509 508 507 506 507 507 507 506 507 500 50 8 506 505 506 505 604 604 704 704 705 705 705 6
30 706 704 704 707 705 605 705 604 604 606 606 606 606 60 6 607 607 607 606 608 708 708 709 700 708 6
12 12 12 13 14 13 12 13 13 12 11 12 12 11 12 12 12 13 12 12 12
E SE S sw W NW CALM M = MISSING DATA
3 4 5 6 7 8 9 H DN RIGHT « ♦100 MPH
13 12 12
WIND DIRECTION N N. w
CODED ON LEFT AS 12 56789 O I T « +100 PH TAB 14b (WIND)
Table 2.1;
Canadian Micrometeorological Tower Wind and Temperature
Summary
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15 39 57 3
5 2 17 1
7 23 15 12
12 23
2 6
LAPSE RATE CATEGORIES ARE THOSE OF THE 160* TO 20< LAYER
INVERSIONS INCLUDE ISUIMERHALS










36 70 67 80







LARGE INVERSIONS ARE THOSE GREATER THAN 5 DEGREES F
h
Table 2.5 Canadian Micrometeorological Towers.
Location Exposure Levels of Instrumentation, i
Vancouver Top of Bridge 80
Calgary Urban 5, 60, 90
Edmonton Urban
Primrose Lake Hilly Rural U5
Whiteshell Rural 6, 25, 60
Winnipeg C.B.C. Rural 10, 62, 121;, 186, 250
Chalk River Rural Valley 60
Hamilton Urban 60
Ottawa Suburban 6, 60
Sarnia(Courtright) Rural 90
Sarnia (ORE) Rural 6, 60
Totonto C.B.C. Urban
Toronto (Met. Res) Rural 6, So
Toronto (Mimico) Suburban 10, 90
Windsor Rural 30
Montreal (Bot.Gdn)Suburban 6, 60
Montreal C.B.C. Top of Mt. Royal
Glace Bay Rural 10,52,72,105
5
TABLE 3-1
Percentage Frequencies of Air Masses affecting Winnipeg in July.
(After Bryson, Method 1)
Air Mass
Pacific Air










Percentage Frequencies of Air Masses affecting Winnipeg in July.
(After Bryson-Scheme 2)











Crosses Rockies in Montana
& through Wyoming gap.
Crosses Rockies into Alberta,
especially Edmonton-Calgary
area.
Crosses Cordillera through the
Liard Gap.
North from Gulf of Mexico.
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Figure 3.2









































M 3T "IT a J A i
Figure 3.1|
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Figure 3.5







































Alberta - Saskatchewan - Manitoba Low
(from Sands 1966)
Figure 3.8
Alberta Low - Montana - Dakotas



















□ nil n n
Figure 3.9































IUAL VARIATION OF MEAN AND EXTREME TEMPERATURE























































































































































































































































YEAR 46.0 26.3 36.2 108 1936 -54 1879 41.6 1931 28.9
'•
1883 77 82 63 63








































































































































































































































YEAR LC740 16.18 51.7 21.06 28.48 1962 12.63 L961 104.8 L909 12.4 s 2175.7
This Summary shows new records revised by computer.
TABLE 3.It
Percent Frequency of Occurrence of Minimum Temperatures <-10°F.
Winnipeg, 1951-60.
Temperature Nov. Dec. Jan. Feb. March April Winter
-10°F. or lower U.o 23-5 U7.1 35.7 1U.8 0.3 25.1
-15°F. or lower 1.3 15.8 35.8 23.7 7.U - 16.6
-20°F. or lower 0.7 8.U 2U.5 13. h 3.2 - 9.9
-25°F. or lower 0.3 3.9 11.9 8.U 0.6 - 5.0
-30°F. or lower - 0.6 3.2 2.5 - - 1.2




Heating Degree Days Below 65°F. and Extremes
Month Degree Days
30 Year Mean







Sept. 322 502 1918 128 191*8
Oct. 683 IOII4 1919 308 1963
Nov. 1251 1758 1896 926 1923
Dec. 1757 2U51 1879 1215 1877
Jan. 2008 2510 1875 1611 191*1*
Feb. 1719 2292 1936 1179 1878
March 1U65 1950 1899 936 1878
April 813 1160 1893 509 1915
May- U05 788 1907 186 1922
June 1U7 1*01 1902 36 1956
July 38 160 1881* 2 1935





Mean Wind Direction and Speed 1955 - 1966
Percentage Frequency
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Yr.
N 8 9 11 13 10 9 7 8 8 9 8 8 9
NNE U 6 6 10 10 9 6 6 5 c 5 6 6
NE 3 3 U 6 8 8 5 6 5 3 U U 5
ENE 1 1 1 2 3 2 2 3 2 1 2 2 2
E 1 1 3 3 U 3 3 3 2 2 2 2 2
ESE 2 1 3 3 u 3 3 3 3 2 2 2 3
SE U 3 5 6 7 7 5 8 6 5 u u 5
SSE 6 7 9 6 9 9 7 8 7 8 7 7 8
S 1U 18 1U 12 10 1U 1U 12 15 18 16 18 15
SSW 5 5 u 5 U 5 6 5 6 6 6 5 5
SW U U 3 U 5 5 5 U 5 U U 3 U
WSW 3 2 2 3 3 3 U U 5 3 3 2 3
W 9 7 5 U U 6 8 6 8 7 7 8 7
WNW 9 8 6 U u U 7 6 6 6 7 8 6
NW 17 15 1U 9 7 7 10 9 9 11 13 12 11
NNW 9 9 9 9 7 5 7 7 7 9 9 8 8
Calm 1 1 1 1 1 1 1 2 1 1 1 1 1
Average Wind Speed in Miles Per Hour
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Yr.
N 12. h 12.3 16.0 15-7 1U.3 11.9 9.6 11.9 12.6 12.7 1U - 7 1k.3 13-2
NNE 11.7 10.3 12.2 15.1 1li.9 12.6 9.8 10.5 11.8 12.3 13-7 11.8 12.2
NE 9.5 7-6 8.6 10.3 11.3 10.0 8.1 9.1 9.2 10.0 10.5 10.2 9-5
ENE 7.6 7-3 9.5 11.0 10.8 8.U 7.7 10.0 10.1 9.1 8.5 8.8 9.1
E 8.0 8.U 11 .3 12.6 11 .I4. 9.3 8.3 9.8 9.8 8.9 9.1 9.1 9.7
ESE 10.2 10.5 11.5 13.8 12.1 11. h 8.8 10.9 10.8 10.9 11.1 11.2 11.1
SE 10.8 10.8 12.0 13-0 11.1 11.8 10.0 9-9 10.1 11.8 10.3 11.1; 11.1
SSE 12.9 12.6 1U.9 lU.ll 1U-1 13.7 11.8 11.8 12.9 1U.1 12.7 13.5 13.3
s 15.1 15.5 15.U 15.3 15.7 13.U 11-5 12.1 13.U 1U-2 1U-9 1U-7 1U.3
SSW 10.8 11.7 11.9 13.3 13.7 11-U 10.5 10.8 11.8 12.1 11.5 10.8 11.7
SW 9.2 7-7 8.9 12.2 11.6 10.U 9.3 8.7 9.9 10.7 10.1 8.0 9-7
WSW 10.1 8.6 9.3 12.8 13.2 11.2 10.5 9.8 11 .0 11 .0 10.U 8.U 10.5
w 10.9 9.6 9.U 12.7 13.3 11.U 10.3 10.U 10.7 11.U 11.U 10.U 11.0
WNW 11.2 10.8 12.u 13.6 16.u 11.6 11.0 12.2 12.6 12.6 13-9 11-3 12-5
NW 13.9 1U.1 13.3 16.0 16.2 1U.1 12.2 12.3 13.7 15.1 16.3 1U-3 1U.3
NNW 15.2 1U.8 1U-U 16.7 17.1 13.7 11.2 11.6 13.5 15.U 17.8 15.0 1U-7
AH Directions^ u>8 12.0 10.3 10.8 11.8 12.8 13.U 12.U 12.U
Figure 3.13
Wind Roses Winnipeg Intl.
22
1 95 5 - 6 6













Figure3.15VariationofWinnipegi t rTempe atur s1872-9 1
ro ■P-
TABLE 3-7
Mean Temperatures in Winnipeg for Different Averaging Periods.
Averaging Period Annual Summer Winter
Mean Mean Mean
1931 - i960 36.5 65-3 1*.3
191*1 - 1970 36.2 61*. 9 3.1*
1962 - 1971 35-2 61*.3 1.1*
1872 - 1971 3E>.1 - -
Sampling Period 3k.9 65.0 2.1*
(Oct. 69 - Dec. 71)
TABLE 3.8
Mean Daily Temperatures by Months Winnipeg International
versus Mean Daily Temperature during the Sampling Period.
Month Mean Temp. Mean Temp. Mean Temp. Std. Devn. Std. Devn.
1931-60 191+1-70 Oct. 69 -
Dec. 71
1931-60 1881-60
Jan. 0.1 -1.0 -6.2 7.1+ 7.6
Feb. i+.l 3.7 5-0 7.1 6.8
March 17.7 17-1+ 111. 2 6.1 6.5
April 38.0 38.0 36.2 1+.7 1+.9
May 52.ii 51.1 1|9.5 3.5 3.9
June 61.7 61.7 61+. 8 -.2.9 3.0
July 68.3 67.5 65.2 2.1+ 2.6
Aug. 66.0 65.5 65-9 2.5 2.7
Sept. 55.1 51+.6 55.6 3.0 3.0
Oct. 1+3.2 1+3.8 ill.2 1+.3 1+.1+
Nov. 23.3 21+ .X 23.8 1+.8 1+.6
Dec. 8.7 7.1+ 6.5 5.8 6.5






DATA FOR YEAR 196?
TEMPERATURE (*F) «/> MEAN RELATIVE HUMIDITY















































































































































































































26 109I3 82 85 69 69




















































































































































NOTE: The following units are used throughout this summary
Temperature: Degrees Fahrenheit
Degree Day( Deference of Daily Moan Temperatures from 6TF
Rolotivo Humidity: Porcontago
Precipitation: Inches — (Snowfall is reduced to its "Water Content" by
melting then added to rainfall to obtain "Total
Precipitation"*)
*
Cliraatologlcal Day - not any 21 hour p«rl<
Wind Speed: Miles per hour
Wind Direction: Direction (true north) from which the wind is blowing
Barometric Pressure: Millibars end Tenths of Millibars





















































































































































































YEAR 2252.0 50.3 59 2175.7 11 .1 s w 37 Aug 13 NNW 66 May 26
BAROMETRIC PRESSURE (mb)*
MONTH
STATION LEVEL PRESSURE SEA LEVEL PRESSURE



























































































































































YEAR 986.5 1007.1 Not.
26

























































































































































































































19 11425 79 83 67 68
PRECIPITATION (INS) GREATEST RAINFALL GREATEST SNOWFALL
MONTH RAIN¬ SNOW- TOTAL 6 HRS DATE 24 HRS DATE 6 HRS DATE 24 HRS DATE
FALL FALL PRECIP
JAN Tr. 12.7 .90 Tr. 24 Tr. 24 2.8 14 4.1 14
FEB 6.5 .59 1.9 17 2.1 17
MAR Tr. 12.0 1.08 Tr. 2, 3 Tr. 2, 3 4.9 3 6.2 3
APR .72 13.8 2.57 .22 15 .34 15 3.0 19 4.9 20
MAY 3.39 .2 3.41 .80 24 1.27 24 .2 10 .2 10
JUN 1.99 1.99 .40 10 .40 10
JUL 2.74 2.74 .54 14 1.28 14
AUG 2.95 2.95 1.17 29 2.20 29
SEPT 4.41 4.41 2.01 20 2.01 20
OCT .88 1.7 1.05 .32 27 .42 27 1.0 31 1.0 31
NOV .56 6.6 1.05 .18 1 .42 1 1.5 24 2.4 17
DEC .10 10.9 .92 .08 1 .08 1 1.9 1 2.5 1
YEAR
Sept. Aug. Mar. Mar.
17.74 64.4 23.66 2.01 20 2.20 29 4.9 3
a
6.2 3
NOTE: The following units or© used throughout this summary
Temperoture: Degrees Fahrenheit Wind Speed: Miles per hour
Degree Day: Diffaranca of Daily Mean Temperatures from 65*F
Wind Dir h the wind is blowing
Re lati ve Hum
ection: Uirection (trui north; trom whic
dity: Percentage
Pracipitotion Inches — (Snowfall is reduced to Its "Water Content" by
Barome tr ic Pressure : Millibars and Tenths of K i 1 libors
melting then added to rainfall to obto in "Total
: Hours ondPrec ipitation





























































































































































































WNW 62 Upr. 8
BAROMETR IC PRESSURE (mb)"
MONTH
STATION LEVEL PRESSURE SEA LEVEL PRESSURE






































































































































































* 1 Millibar «= 0.02953 inches of morcury / 33.864 Milliba rs « 1 inch of marcury
31
Table 3.13
ANNUAL ME T FOROLOGICAL SUMMARY
for
WINNIPEG, MANITOBA
DATA FOR YEAR 1971
TEMPERATURE (*F)




















































































































































































































15 10922 79 83 66 66









































































































































NOTE: The following units ore used throughout this summary
Temperoture: Degrees Fahrenheit Wind Spe ed : Mi les per hour
Degrrt Day: Difference of Daily Mean Temperatures from 65^F
Relative Humidity: Percentage
Prec ipitation: Inches - (Snowfall is reduced to its "Water Content" by
melting then added to roinfall to obtain "Totol
Prec ipitation".)
Wind Direction: Direction (true north) from which the wind is
Barometric Pressure: Millibars and Tenths of Millibars























































































































































































STATION LEVEL PRESSURE SEA LEVEL PRESSURE
MUN I H
MEAN MAX DATE MIN DATE NORMAL MEAN MAX DATE MIN DATE NORMAL
JAN 989.0 1010.5 15 965.5 21 989.6 1020.6 1043.6 15 995.5 21 1021
FEB 985.1 1004.2 12 961.6 25 989.7 1015.9 1036.1 12 990.7 25 1021
MAR 986.0 1003.7 2 967.5 14 987.7 1016.2 1035.3 2 996.7 14 1018
APR 986.3 1004.5 4 961.6 16 986.8 1016.1 1035.3 4 989.9 16 1016
MAY 986.1 1003.7 11 969.3 17 985.3 1015.1 1033.6 11 997.8 17 1015
JUN 982.6 994.6 8 969.5 5 983.2 1011.3 1023.7 8 997.5 5 1012
JUL 982.9 994.6 10 964.9 25 984.7 1012.3 1023.6 10 992.7 25 1013
AUG 985.7 996.9 30 972.6 12 985.2 1014.5 1026.2 30 L000.8 12 1014
SEPT 983.2 1003.1 17 968.7 13 987.0 1012.2 1033.0 17 997.2 13 1014
OCT 983.0 1007.4 29 960.2 31 985.9 1012.5 1038.3 29 989.4 30 1015
NOV 985.9 1003.2 7 961.1 5 986.5 1015.9 1034.4 7 990.2 5 1016
DEC 986.6 1005.7 21 965.9 31 987.5 1017.5 1038.1 21 995.9 31 1019
YEAR
Jan. Oct. J an. Oct.
985.2 1010.5 15 960.2 31 986.6 1015.0 1043.6 15 989.4 30 1016
* I Millibar = 0.02953 inchas of marcury / 33.864 Millibars = 1 inch of marcury
id
TABLE l+.l
Error Analysis of the Temperature System
Error Type Standard Deviation
Differential Mode Absolute Mode
1. Radiation Shield Negligible
2. Calibration Error of
Temperature Sensor _+0.0l+
3. Leadwire Errors +0.02
!+• Non-linearity of the
Linear Bridge Negligible
5. Errors due to line voltage
variations +0.01
6. Errors due to temperature
variations on Linear Bridge +0.003
7. Digital Voltmeter errors +0.02
8. Adjustment and resolution errors
at the Linear Bridge due to
potentiometers +0.02











Total Error Std. Devn. +0.033 +0.181+
Table1*.2








































































































































Plate 1 (top) and 2 (bottom). Tower Instrumentation, C.B.C. Tower
Plate 3 Vertical Air Photograph of the Starbuck Tower Site (circled)
37
 
Plate 6 Vertical Air Phograph of the Starbuck Tower Site (circled)
Figure U.1
Bearings and Distances to Obstructions Close to the C.B.C. Tower
Scale 1" - 2000
I J ,
O *000
Plates 7 (top) and 8 (bottom)
Meteorological Instruments, C.B.C., Starbuck
Figure ij.. 2
Location of Wind Censors on the C.B.C. Tower
Table5.1
PERCENTFREQU NCYOFLAPSETES








































































































































































































































































































































































































































































ITOTBYHPS9.28.21' .8 Ae.8 AS.
Tableg.2
PERCENTFREQUE CYOFLAPSETES










































































































































































































































































































































































































































































































































































































































































































































































































































Alldatausingthe600'lev lshouldbtreatewithca tion(s hapterfiv )
Table$.k
percentfrequencyoflapser tes















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Alldatausingthe600Tlev lshouldbtre tedwithcaution( eechapterf v )
Tableg.7
PERCENTFREQU CYOFLAPSEATES












































































































































































































































































































































































































































































































































































































































































































































Alldatausingthe600'lev lshouldbtreatew thcau ion(sehapterfiv )
Table5*9
PERCENTFPEOUF CYOLAPSERATES


























































































































































































































































































































































































































































































































































































































































































































































































Alldataforthe600'levelshouldbtre tedwithcaution( echapterfiv )
Table5.11 PERCENTFREQUENCYOFLAPSEATES













































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Alldataforthe600'levelshouldbtre tedwithcaution( echapterfiv )
Tableg.l j.
PERCENTFREQUENCYOFLAPSEATES

















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Alldataforthe600'levelshou dbtr atedwithcaution(s echapterfiv )
Table5.19
PERCENTFRECU CYOFLAPSETES
















































































































































































































































































































































































































































































































































































































































Alldataforthe600'levelshouldbtre tedwithca ion( echapterfiv )
Table5-21






























































































































































































































































































































































































































































































Cumulative%FrequencyofLapsR teinthlj.00'—810'Layer, byMonthsa dLapseR teIntervals, WinnipegC.B.C.Tower,Oct.1969-De .1971




























































































































































Figure 6 • 1
Cumulative % frequency of occurrence of lapse rate over 3 layers, Winnipeg C BC tower January 1970-71




Cumulative % frequency of occurrence of lapse rate over 3 layers, Winnipeg C BC tower October 1969-71
Cumulative % frequency of occurrence of lapse rate over 3 layers, Winnipeg C BC tower April 1970-71
Table5-2 t












































































































































































































































































Tabls 5 • 26
Maximum % Occurence of Superadiab'atic Lapse Rates
70
Winnipeg C.B.C. Tower. Oct. 1969- Dec. 1971
Height
Interval 35 •-200' 20C
)' -koo' 1+00' -810'







Jan. 50.2 1200 27.3 11+00 0 -
Feb. 51+.6 1200 1+2.3 11+00 1 .9 1600
Mar. 51+.9 11+00 1+1 -1+ 11+00 6.3 1200
Apr. 76.0 1200 1+9.9 1200 6.2 1200
May 72.0 1000 67.1+ 1000 22.1+ 1200
Jun. 92.3 1200 90.3 1200 18.1 1200
Jul. 81+.9 1000 93.7 1200 20.9 1200
Aug. 96.0 1000 89.1+ 1000 28.6 1200
Sep. 93.1+ 1000 89.1+ 1200 22.3 1200
Oct. 93.6 1200 83.1+ 1200 11+.6 1200
Nov. 68.3 1200 57.3 11+00 2.7 11+00
Dec. 61.7 1200 25-0 11+00 0.6 2000
Table 5. 27
Maximum % Occurence of Inversions by 2 Hour Periods
and Months for 3 Height Intervals
Winnipeg C.B.C. Tower. Oct.1969- Dec.1971
Height
Interval 35 ■- 200' 200 - 1+00« 1+00 - 810'
Months Max.$ 2 Hour Max.$ 2 Hour Max.$ 2 Hour








Feb. 81+.1+ 2000 61 .7 0600 59.7 0600
Mar. 77.7 0 68.8 01+00 66.7 0800
Apr. 66.7 2000 52.7 0600 1+6.2 0600
May 71+*7 2200 56.1+ 0200 1+3.0 0600
Jun. 85-7 0200 71 .9 01+00 51 .3 01+00
Jul. 88.7 0 69-3 01+00 56.2 01+00
Aug. 93.6 2200 79.9 0200 63.7 0600
Sep. 79.1 2000 63.9 ol+oo 59.3 01+00
Oct. 65.3 0 55.0 0 1+0.2 0600
Nov, 59.1 2000 1+1 .0 0 1+1 .1+ 01+00













AVERAGEMONTHLYVERTICALTEMP ATURPROFILESin°atWIN IPEGC.B. .OWER
Figure £.9 (over)
Figure5.10










Theoretical Distribution of the Variation of Temperature
With Height in the Lower 1000'
Figure5>.1U(&)
AVERAGEMONTHLYTICALT MPERATUREPROFI ESin*atWINNIPEGC.B.C.TOW R
00)2304567891011234567890123HourfDay
619605958.78~340062~6^ 4971.174 3 584 7°7!\54936* .3TemperatureF 001234567
C
JE8. a■»
AVERAGE MONTHLY VERTICL TEMPERAURPROFILESin*atWINN P GC.B.C.T W R JULY1970-71
TABLE5.28
winnipegcbctow r,star6uck




















































































































































































































































































monthlyaverage1.62 23 1.6.59.0- A2_ldataforlaye sinvolvingthe600'lev lshouldbtr tewithc tion(schapterfi )
Table5.29
WINNIPEGCBCTOW RSTAR6UCK
AVERAGETEMPER TUREDIFFERENC SND GRBYHEIGHTSA DHCUROTHEM N hF B UARY,1970- 1 UNSIGNEDVALUE=I VERSION

































































































































































































































































































































































































































































































































































MONTHLYAVERAGE2.53 2.1.771.33- Alldataforlaye sinvo vingthe600'lev lshouldbtr tewithca tion( hapterfi )
Table5.31 WINNIPEGCBCTDW R,STARBUCK
AVERAGETEMPERATUREDIFFERENCESND GRBYH I HTSA DHO RTHM N HP IL,1970- 1 UNSIGNEDVALUE=I VERSION



































































































































































































































































MONTHLYAVERAGE.671.1.4.152- 37- Alldataforlaye sinvo vingthe600flev lshouldbtr tewithca ion(schapterfi e)
Table5.32 WINNIPEGCBCTOW R,STARBUCK





































































































































































































































































































MONTHLYAVERAGE.301.7- 3-2-1.1-.8-.9- Alldataforlaye sinvo vingthe600'lev lshouldbtr tew thca tion(schapterfi e)
Table5.33
WINNIPEGCBCTOW R,STARBUCK
AVERAGETEMPERATUREDIFFERENC SND GRBYHEIGHTSA DHOURT EM N HJ NE,1970- 1 UNSIGNEDVALUE=I VERSION


































































































































































































































































MONTHLYAVERAGE.64.3- .2- 0l.C- 38-1.1 Alldataforlaye sinvolvingthe600'lev lshouldbtr atewithc u ion(schapterfi )
Table5.3k WINNIPEGCBCTOW R,STARdUCK
AVERAGETEMPERATUREDIFFERENC SND GR SBYHEIGHTSA DHOURTHEMON HJLLY,1970- 1 UNSIGNEDVALUE=I VERSION


































































































































































































































































MONTHLYAVERAGE1.02.1.0- 9- 2.8-l.C- Alldatalorlaye sinvolvingthe600'lev lshouldbtr tew thca tion( chapterli e)
Table5.35 WINNIPEGCBCTOWER,STARBUCK
AVERAGETEMPERATUREDIFFE ENC SING EEBYH IGHTDbOURFHM N HU IST,1970- 1 UNSIGNEDVALUE=INVERSION
HEIGHT200-35400-6 38140 200681CC-4 CC 4C6 HOUR 00 01 02 03 04 05 06 07 08 09 10 1 12 13 14 15 16 17 18 19 20 21 22 23


































































































AVERAGETEMPERATUREDIFF ENC SND GR SBYHEI HTSA DHO RTHEM N HS PT MBER,1970- 1 LNSIGNEDVALUE=I VERSION

































































































































































































































































MONTHLYAVERAGE.91.4.50.3- .3- 8- 111dataforlaye sinvolvingthe600'lev lshouldbtr atewithc tion( hapterfi )
Table5*37 WINNIPEGCBCTOW R,STARBUCK









































































































































































































































































MONTHLYAVERAGE.8.1.2.30A.A- 5.8- mdataforlaye sinvolvingthe600'lev lshouldbtr tew thca tion( chapterfi e)
Table5.38 WINNIPEGCBCTGW R,STARBUCK




















































































































































































































































































MONTHLYAVERAGE.81.04..1tC41- .5- Aildataforlaye sinvolvingthe600'levelshouldbtr tew thcau ion(schapterfi e)
Table5.39
WINNIPEGCBCTOW R,STAR8UCK
AVERAGETEMPERATUREDIFF ENCESND GREBYH IGHTANDO STHMG hD CEMBER,1969-71 UNSIGNEDVALUE=I VERSION
HEIGHT HOUR CO 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23
































































































MONTHLYAVERAGE.61-02.133.40. Alldataforlaye sinvolvingthe600'levelshouldbtreatew thca tion( echapterfi )
Table5.1+0
WINNIPEGCBCTOW R,STARBUCK
HEIGHT HOUR 00 CI 02 03 OA 05 Cfc 07 08 09 10 11 12 13 1A 15 16 17 18 19 20 21 22 23















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































MONTHLYAVERAGE6.3-2 61 .1- 341.5C5 Alldauaforlaye sinvo vingthe600'levelshouldbtreatewithcaution( echapterfiv )
Table5.1+7
HFIGHT HOUR CC 01 02 03 04 C5 C6 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23





































































































































































































































































































































































































MONTHLYAVERAGE5.3-2 5 .7- .2-1.3- 544.1 Alldataforlaye sinvolvingthe600'lev lshou dbtr tew thca tion( chapterfi e)































































































































































































































































































































































































































































































































































































Alldataforlaye sinvolvingthe600'lev lshouldbtr tewithc u ion(s chapterfi )
Tabic5.51 WINNIPtGCBCTChER,STARBUCK































































































































































































































































































Alldataforlayersinvolvingth600'le eshouldbetr atedwithcau i n(sch p rfive)
Table5-52















































































































































Alldataforlayersincludingthe600'evshouldbre t dwi hc ution(s hapterf v )
1-08
TABLE 5.53
Time of Occurrence of the Most Stable Lapse Rate (OF./1000') by Height.








33 - 200» 0100 -18.6 00000 -13.7 03 -23.7
200 OO-It1 0600 -6.7 0700 -3.7 0300 -9.0
iioo - 600'* 0700 -3.3 0700 -U-3 0300 -3.9
600 - 810«* 0900 -2.U 0900 -It. 2 0700 -1.6
lj.00 - 600' and 600 - 810' lapse rates have been calculated by
applying a -0.6 F. correction to the 600' temperature and should
be treated •with caution. The hour of occurrence will not be
affected.
Table5-U
















































































































































Annual-6.7-3.6-3.2-1 5-1.1- .8-0.2-2.6+0.3 Alldataforlayersincludingth600'lev lshou dbtr atwithc ion(seh ptefiv )
TABLE 5-55
Average Lapse Rates at Rye, England (5l°M.)? June 19U5 - 19l|8
Layer Average Height of Layer Lapse Rate
Heights in Feet Feet (°F./1000')
3.5 - 50 27 -10.1
5o - 155 100 -2.0
155 - 350 250 +0.1
3.5 - 155 79 -U.5
TABLE 5-56
Average Lapse Rate at Oklahoma City, U.S.A. (36°N.) December 1966 - May, 1967
Layer Average Height of Layer Lapse-Rate
Heights in Feet Feet (°F./1000')
6.5 - ihQ 77 -U.o
lli8 - 295 222 +0.61
295 - 591 h3Q +1.12
591 - 872 726 +1.30
872 - 1161* 1018 +1.U2
116U - 1U56 1310 +1.60
TABLE £.57
Comparison of Ismailia, Rye, Oklahoma City & Winnipeg Results in the
Lower J+00'
Location Layer Mean Height of Layer Lapse Rate
Feet Feet °F./1000'
Rye 3.5 - 155 79 -U.£
Oklahoma City 6.£ - 1U8 77 -b.o
Winnipeg 35 - 200 117 -6.7
Ismailia £3 - 200 12£ -b.l
Oklahoma City 6.£ - 300 l£3 -1.6
Rye 3.£ - 3£0 177 -2.0




Maximum and Average Values of Positive Lapse Rate (°F/lOOO'),
for each Month, Winnipeg C.B.C. Tower, Oct.1969 - Dec.1971
35'-2CQ' Level
Year 1969 1970 1971
Max. Time Avg. Max. Time Avg. Max. Time Max.
Month L .R. L.R. L.R. L.R. L.R. L.R.
Jan. 2b.b 17 3.8 1 7.2 13 6.2
Feb. 8.7 0 il.1 15.1 12 5.0
Mar. I5.il 13 il-5 38.9 12 5-6
Apr. 25.0 12 ii - 7 26.ii 10 6.2
May 35.il 15 b.9 18.ii 1i| 8.1
Jun. 21 .9 9 7.5 3U.5 13 6.5
Jul. 21 .2 16 6.7 28.1 8 6.6
Aug. 25.9 13 9.8 16.6 8 8.9
Sep. 30.1 17 8.0 25.8 11 7.0
Oct. 18.7 13 5.2 20.7 1ii 7.U 22.5 11 5.3
Nov. 22.2 13 ii.7 18.5 1i| 6.6** 16.7 13 ii .3
Dec. i|i|.1 6 3.9 22.0 10 5.7 15.1 13 ii.ii
35'-U00' Level
Jan. 1ii .6 17 3.9 11 .0 13 ii.5
Feb. 27.8 11 ii.1 8.3 12 ii .6
Mar. 6.6 1i| 3.9 1 ii • 7 12 ii .8
Apr. 9.7 12 2.9 10.5 13 5.2
May 19.0 15 il.o 12.ii 1 ii 6.7
Jun. 13.3 9 6.3 15.7 1i| 5.8
Jul. 13.8 12 5.9 1 il.O 11 5.9
Aug. 12.8 13 7.1 11 .3 1i| 6.6
Sep. iii.5 11 6.1 23.0 11 6.1
Oct. 16.2 1 2 I4.8 10.9 12 6.0 12.ii 9 5.2
Nov. 9.1 13 ii-3 11 .6 1i| 5.3 9.3 13 il.O
Dec. 6.0 13 3-7 10.6 10 ii .6 9.8 13 ii.5
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Table 3.59
Maximum and Average Values of Positive Lapse Rate ( F/1000');
for each Month, Winnipeg C.B.C. Tower, Oct. 1969 - Dec. 1971
35'-600' Level














Jan. 5-1 12 2.8 7.8 15 3.1
i'eb. 5-5 m 3.0 5.9 15 3.2
Mar. 5.3 11* 3.0 8.3 13 3.6
Apr. 8.2 12 2.1* 7.1* 13 l*.o
May 13.6 15 3.1 8.7 11* 5.0
Jun. 9.6 9 1*.8 10.3 13 l*.l*
Jul. 8.7 12 1*.5 9.8 11 1*.6
Aug. 9.5 8 5.6 27.9 20 5.1*
Sep. 10.8 16 1*.7.. 10.9 11 U.6
Oct. 9.3 13 3.9 8.3 12 1*.6 7.6 15 3.9
Nov. 8.2 13 3.1* 9.3 11* i*.o 5.9 12 2.9
Dec. 1* .6 13 2.8 6.k 11 3.1 6.6 11* 3.3
35'--810' Level
Jan. 5.7 13 3.0 7.1 15 3.1
Feb. 5.8 11* 3.1 6.2 15 3.5
Mar. 5.9 13 3.1 6.8 13 3.7
Apr. 5.9 12 2.1* 7-6 13 l*.u
May 11 .5 15 3.1* 9.3 15 5.1*
Jun. 8.8 9 5.1 8.8 13 1*.9
Jul. 9.7 13 1+ - 9 9.2 19 1*.9
Aug. 8.6 13 5.6 8.2 11* 5.1*
Sep. 9.1* 11 1*.7 12.3 10 5-0
Oct. 8.5 12 1*.1 7.8 12 i*«9 7.U 11* 1* .2
Nov. 7-7 13 3.8 8.8 11* 1* .2 6.0 12 3.2
Dec. 5.2 13 3.2 6.1 11 3.2 6.3 12 3.6




Maximum and Average Values of Positive Lapse Rate (°F/1000'),
for each Month, Winnipeg C.B.C. Tower, Oct. 1969 - Dec 1971
20Q'-U00' Level















Jan. 7.1* 8 3.8 8.1* 13 3.8
Feb. 8.2 11* 3.9 8.1 11* 1*.1
Mar. 9.7 11* 3.6 10.2 11 I*.3
Apr. 5.8 13 2.3 10.0 11 1*.8
May Q.k 11 3.3 15.8 0 5.6
Jun. 8.8 11* 5.2 23.1 21 5.7
Jul. 20.8 12 5-2 20.9 8 5-5
Aug. 10.7 10 5.2 18.6 2 5.5
Sep. 19.1 12 1*.9_ 20.7 11 5.1*
Oct. 15.3 12 k.7 18.5 3 5.1 15-7 10 5.1
Nov. 11 .1 3 1*.0 7.9 22 1* .6 7.1 11* 1*.1
Dec. 6.0 22 3.8 8.3 12 l*.o 8.1 12 1*.5
1*00' -810' Level
Jan. 5-0 8 2.8 5.2 11* 2.5
Feb. 5.1* 13 3.0 6.0 13 3.1
Mar. 5.7 11* 2.5 5.6 18 3.1
Apr. 7.7 12 2.2 8.7 12 3.6
May 5.6 13 2.8 13.2 15 1*.3
Jun. 6.1 12 b.o 7.1* 18 3.9
Jul. 10.3 12 b.O 11*.3 19 3.8
Aug. 9.8 16 1*.1 11*.7 11* 1*.1
Sep. Q.b 10 3.8 13.1* 10 l*.o
Oct. 8.2 11 3-9 7.5 22 3.9 7.0 13 3.1*
Nov. 6.5 13 3.6 6.7 2 3.5 9.2 11* 3.0
Dec. 5-0 13 2.8 5.2 13 2.9 6.3 5 3.1
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Table 5.61
Maximum and Average Values of Positive Lapse Rate (°F/1000'),
for each Month, Winnipeg C.B.C. tower, Oct. 1969 - Dec. 1971
1+00-600' Level
Year 1 969 1 970 1 971
Max. Time Avg. Max. Time Avg. Max. Tine Avg.
Month
L.R. L.R. L.R. L.R. L.R. L.R.
Jan. 3.h 12 1 .6 3.9 15 1 .1+
Feb. 3.5 11+ 1 .8 3.8 17 1+ - 7
Mar. 1+.5 11+ 1 .7 8.2 16 1 .8
Apr. 16.6 13 1 .6 16.5 3 2.0
May 8.1 3 1 .6 11 .5 0 1 .9
Jun. 11 .3 21 2.2 8.2 13 2.0
Jul. 11+.2 12 2.0 16.1 7 2.0
Aug. 12.9 18 2.1+ 20.5 11+ 3.0
Sep. 17.3 16 2.2 10.0 10 1 .9
Oct. 13.1+ 13 2.5 6.5 10 2.0 6.3 5 1 .7
Nov. 9-1+ 13 2.2 5-7 12 2.0 1+6.8 22 1 .7
Dec. 12.5 15 1 .5 3.2 2 1 .5 6.7 5 1 .6
600'-810' Level
Jan. 10.8 13 1+.2 8.9 11+ 1+.2
Feb. 9.b 5 1+.1+ 10.1 13 6.2
Mar. 8.1+ 11 3.9 10.8 12 5.1
Apr. 7.0 16 3.1 11+.1+ 12 5-7
May 10.3 12 1+.1 37.9 23 6.9
Jun. 16.3 22 6.2 33.2 21 6.3
Jul. 23.6 13 6.3 26.7 19 6.2
Aug. 11 .6 13 6.3 18.6 11+ 6.0
Sep. 17.1 10 5.8 17-5 8 6.3
Oct. 5.6 1 2 5.8 22.5 2 6.0 11.7 13 5.8
Nov. 25.6 6 5.2 11 .8 9 5.1+ 5.3 12 1+.7
Dec. 7-5 15 1+.1+ 8.5 11+ 1+.3 10.5 12 1+.8

































































































































































Diurnal Variation of Average Monthly Temperature (°F.)
C.B.C Tower October 1969-December 1971
Height in Feet 35' 200' U00' 600» 810
Month
Jan 5-U 3.3 2.0 1 .9 2.1
Feb 9.2 6.0 5.14 U .6 U.O
Mar 12.5 7-5 5.1 3.6 2.8
Apr 12.8 10.2 8.7 7.5 6.8
May 17.5 1U .2 12. k 11 .0 9.8
Jun 17-3 12.8 10.1 8.6 7.6
Jul 15.6 11 .5 9.h 8.0 7.2
Aug 19.1 1U .1 10.6 8.8 7.2
Sep 16.5 12.1 9.2 7.5 6.3
Oct 12.2 9.1 7.0 5.6 U.7
Nov 5.9 h.b 3.5 2.5 2.2
Dec k • 7 3.0 2.2 1 .2 0.6
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Table 5- 6U
Time of Occurrence of Maximum Temperatures
by Months and Heights
Height 33' 200' O O 600' 810'
Month
Jan 1300 1600 1600 01 00 0100
Feb 1600 1800 2100 2100 2100
Mar 1300 1 700 1800 1800 2000
Apr 1600 1700 1800 1800 1800
May 1600 1 700 1 700 1700 1700
Jun 1600 1600 1600 1600 1600
Jul 1300 1600 1700 1700 1700
Aug 1300 1300 1U00 1300 1300
Sep 1U00 1300 1 U-1300 13-1600 1300
Oct 1300 1300 1600 1600 1600
Nov 1300 1300 1500 17-2000 20-2300




Time of occurrence of Minimum Temperatures
by Months and Height>s
Height 33' 200' UOO' 600' 810' Sunrise
Month
Jan 0700 1100 1100 1100 1100 0822
Feb 0600 0700 0700 0900 0700 07U0
Mar 0700 0800 0900 0880 0800 06U3
Apr 0600 0700 0700 0700 0800 0337
May 0300 0600 0600 0600 0600 Ohhh
Jun 0300 0600 0700 0700 0800 0U19
Jul 0U00 0300 0600 0600 0700 OU36
Aug 0300 0600 0700 0800 0800 0318
Sep 0600 0600 0600 0600 0600 0603
Oct 0700 0700 0800 0900 0100 0631
Nov 03-0800 0800 0900 01 00 0110 07U1
Dec 0700 0900 0900 0900 0900 0821
Table6.1


















































































































































































































































































































































































































































































































































































































































































































Alldatafoplayersinvo vingthe600'lev lshouldbtreatedw thca tion( chapterfi e)
Table6.̂


















































































































































































































Frequency of Highs and Lows in the Winnipeg Area
by Months according to Sands (1966)
OCT. NOV. DEC. JAN. FEB. MARCH APRIL MAY JUNE JULY AUG. SEPT.
HIGH 36 36 55 61* 81 97 91 77 61 52 1*6 1*0
LOW 31* 1*7 1*3 50 20 1*0 31* 1*2 60 50 1*6 60
A high is taken to be the sum of features 101, 102, 103, and 101*.
A low is taken to be feature 66. (See Chapter Three)
Table6.6























































































































































































































































































































































































































































































































































































































































































































































































































































































Percent frequency of occurrence of type 1 inversion




Percent frequency of occurrence of type 4 inversion






Percent frequency of occurrence of type 5 inversion
















Percent frequency of occurrence of type 9 inversion






















2 4 6 8 10 12 14 16 18 20 22 24
Hour of day
Percent frequency of occurrence of type 11 inversion




Percent frequency of occurrence of type 12 inversion




Percent frequency of occurrence of type 13 inversion




Percent frequency of occurrence of type 14 inversion





16 18 20 22 24
Percent frequency of occurrence of type 15 inversion
by hours anc seasons, Winnipeg C.B.C, tower, Oct 1969 - June 1972
Figure 6.11
Table6.9























































































































































































inHours 2 1+ 6 8 10 12 111. 16 18 20 22 21+ 1+8 72 72 TotalNumber AverageDaily DarkHours
AverageMonthlyCumula iveFr quencyDist ibution(%) layer,WinnipegC.B.C.Tower, Aprilinthe35'-1+00' Jan.FebMarch
oftheDurationfInversions October1969-December71
100.0 90.1* 69.0 59-1 52.1 1+6.1+ 1+2.2 33.8 26.7 19.7 11+.0
9.8 7.0
71 15.3
100.0 98.2 8b-h 70.6 62.0 51-7 1+3.1 U3-1 32.7* 13.7 6.8 5.1 1.7 1.7
58 13.8
100.0 86.2 77-5 70.6 60.3 58.6 51.7* 36.2* 20.6 12.0 8.6
6.8 6.8 1.7
58 12.2
100.0 90.3 83.8 70.9 61.2 51.6 1+5•* 25.8 12.9 6.b 3.2
May 100.0 93.8 85.7 73.U 61.2 U2.8->
JunelyAug.SeptOcNovDec
31 10.2 denotes
100.0 93.U 78.6 65-5 55.7 31.1* 3.2
b9 8.7 most
100.0 88.5 81.9 70.9 68.8 50.8*
6.5
61 7.7
100.0 95.7 81.6 71.8 66.1 53.5-= 11.2
61 8.1
100.0 79.7 65.2 53.6 1+9.2 1+6.3 27.5* 1+.3
71 9.1+
69 11.2
100.0 95.7 78.5 71.1+ 61.1+ 51+.2 1+5.7 31.1+* 5-7
70 13.0
100.0 85.1* 67.5 51+.0 1+7.2 1+0.5 32.1+ 21.6 11+-8 6.7 1+.0 1+.0 l+.o 2.7 1.3
71+ 11+.8






AverageMonthlyCumul tivFrequencDistrib on{%)fthatioInv sions inthe33'-600'lay r,WinnipegC.B.C.TowerOctober19 9-Decemb r71












































































































































































Duration inHours 2 1+ 6 8 10 12 11+ 16 18 20 22 2b i|8 72 72 TotalNumber AverageDaily DarkHours
AverageMonthlyCumul tivFrequencyDistribu ion(%)fthu atioIn rsions inthe35'-810lay r,WinnipegC.B.C.Tower,October1969Decemb r71 Jan.FebM rchAprilayu elgS pt.OctNovD 100.0 90.1-1+.2 75-1+* 60.6 55-7 U7.5 1+5.9 32.7 27.8 21+.5 21.3 19.6 19.6* 1+.9 1.6 61 15.386.5 78.8* 63.1+ 53.8 1+8.0 1+1+*2 32.6 21.1 13-1+ 11.5 9.6 3.8 52 13.8100.0 92.5 79-6 68.5 61+.8 59.2 51.8 35.1* 11+.8 11.1 7.1+ 5-5 5.5 1.8 51+ 12.2100.0 96.6* 76.6 70.0 60.0 1+6.6 1+0.0 23.3 6.6 3.3 3.3 3.3 3.3 3.3 30 10.2 denotes100.0 90.0 80.0 68.0 56.0 36.0* i+.O 50 8.7100.0 93.6 76.1 65.0 53.9 31+.9* 1+.7100.0 91+.7 81+.2 78.9 71-9100.0 93.9 87.8 80.3 71.2 52.6*9 0 10.58.1 1 .5





100.0 88.0 79.1 71.6 65.6 59.7 1+7.7* 28.3* 8.9 1 .1+ 1.1+ 1.1+ 1 .1+
!00.010 .0* 93-3*81+.V
67 13-0
76.6 65.0 56.6 1+5.0 38.3 28.3 16.6 10.0 5.0 5.0 5.0 1 .6 1 .6
60 1I+.8















































































































































































































































































































































































Thistableshouldbeinterpr tedwi hca tiondhpossibilityfrroratthe600'temperaturensor
Table6.15




















































































































































































































































































































































































Thistableshouldbeinterpretedwi hca iondupossibilityfrrortt600'temp ratures nsor
■p-
Table6.17









































































































































































































































































































Thistables ouldbeinterpretedw hcau iondupo sibilityfrr rtt600'empe atu es nsor
Table6.19















































































































































Valuesfortheselev lshouldbtr at dwithcautiond ethpossibiltyfrroratthe600' temperaturel vel
Table6.20






















































































































































Observed Maximum Temperature Differences
by Layers in the Lower 810'.
LAYER MAXIMUM TEMPERATURE DIFFERENCE °F.
35 - 810' 32.9
35 - 600' 30.9
35 - liOO* 25.0
35 - 200' 22.7
200 - Uoo1 15.8
200 - 600' Not available
200 - 810' Not available
Uoo - 6oo' 16.5 ''
600 - 810' 11.5
Table6.22
MaximumV luesofL pseRates(°F/1000')D ringInvers ons(-vL.R.)forEachMo th, WinnipegC.B.C.Tower,Oct.1969-Dec.71 (a)35'-200'Layer














































































































































































































































































































































WindisexpressedaDir ction/Speed(Degre s/M.P.H.);SkyCov rT nthfOb curity
Table6.^3
MaximumV luesofL pseRates(°F/1Q00)D ringInv ions(-veL.R.)forEachMo th, •WinnipegC.B.C.Tower,Oct.1969-Dec.71 (a)35'-600'Layer







































































































































































































































































































WindisExpressedaDi ction/Spe( egrees/M.P.H.)jkyT nthsofOb curity
Valuesforth35' -600'l y rmaybApproximately2.2°F.tool wandshouldbt eatewi hcaution
Table6.21*
MaximumV luesofL pseRat(°F/1000')D ringInvers ons(-L.R.orEachM nth, WinnipegC.B.C.Tow r,Oct1969-Dec71 200'-1*00'Layer




















































































































































































































































































WindisExpressedaDirection/Speed(Degr e /M.P.H.);SkyT thsfOb curity
TABLE 6.25
Average Wind Speed and Wind Shear during Maximum Inversions.
LAYER 35' WIND WIND SHEAR 810' WIND
35 - 200' 7.7 8.5 16.2
35 - Uoo' 7.6 6.3 13.9
35 - 600' 8.6 10.2 18.8
35 - 810' 10.0 13.0 23.0
200 - iiOO' 10.3 ll.ii 21.7
Uoo - 6oo' 11.9 5.U 17.3
600 - 810' 15.1 lli.l 29.2
TABLE 6.26
Frequency of Occurrence of Maximum Inversion by Time of Day
LAYER (Heights in Feet)
TIME
PERIOD 35-200 35-810 200-1+00 1+00-600 600-810
2300 - 1+00 17 17 9 7 11
0500 - 1000 7 8 16 11+ 10
1100 - 1600 0 0 0 3 3
1700 - 2300 3 2 2 3 3
TABLE 7.1
Generalized Airflow Types Affecting Winnipeg
WINTER
N. airflow from Arctic
Ocean (cA)
NW flow from the Yukon
(mIW
W flow from S. Alberta
(mP )v
w
SW flow from Montana
(mP )x sw'
SUMMER
N. airflow from Arctic Ocean
(mP - mA)
N. airflow from the Yukon
(mP )v nw'
W flow from S. Alberta
(mP )v w'
SW flow from Montana (mP )v sw'
S/SE flow from U.S.A. (mT)
Table 7.2
List of Days Selected for Detailed Analysis
Period Dates
1 lUth. - 18th. January, 1972
2 23rd. - 26th. January, 1972
3 17th. - 19th. February, 1971
k 27th. - 30th. July, 1971
9 10th. - 19th. August, 1970
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Figure 7«1
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Fig. 7.1 (d) ABSTRACT OF DAILY WEATHER MAP
— co n o rv rx o
ZL ~ CN CN CN r) «
y ^ n rp r> o o




~Q cn 5 5 »o 5 -o 5[ S5 K 5 >0
rr o N N N "I 06 CO O O
Pp <~5 CN CN CN CN CN CN CN CN fp fp i
11 12 13 14 15 16 17 18 19 20 21 22 23
Fig. 7.1 (e) VERTICAL TEMPERATURE PROFILES
163
Figure 7.2
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Fig. 7. 3 (d) ABSTRACT OF DAILY WEATHER MAP
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Figure 7.5
Fig. 7. 4 WEATHER OF JANUARY 17, 1972
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Fig. 7. 5 (a) TEMPERATURES
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Figure 7.6
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Fig. 7.7 (d) ABSTRACT OF DAILY WEATHER MAP
Figure 7»8
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Fig. 7. 9 WEATHER OF JANUARY 26, 1972
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Fig. 7.10 (e) VERTICAL TEMPERATURE PROFILES






Fig. 7.10 (a) TEMPERATURES
Figure 7.11
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Fig. 7.12 WEATHER OF FEBRUARY 18, 1971
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Fig. 7.13 (a) TEMPERATURES
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Fig. 7.13 WEATHER OF FEBRUARY 19, 1971
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Fig. 7.15 WEATHER OF JULY 28, 1971
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Figure 7.16






Fig. 7.16(d) ABSTRACT OF DAILY WEATHER MAP
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Figure 7.17








Fig. 7.17 (e) VERTICAL TEMPERATURE PROFILES
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Fig. 7.17 (d) ABSTRACT OF DAILY WEATHER MAP
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Fig. 7.18 (d) ABSTRACT OF DAILY WEATH^R.MAP
Figure 7»1 8
Fig. 7.18 WEATHER OF AUGUST 10, 1970
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Fig. 7.18 (b) LAPSE RATES
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Figure 7.19
Fig. 7.19 WEATHER OF AUGUST 11, 1970
2 3 4 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
Temperature °F







Fig. 7.19 (b) LAPSE RATES
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Fig. 7.19 (a) TEMPERATURES
Fig. 7.20 WEATHER OF AUGUST 12, 1970
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Figure 7.22
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Fig. 7.22(d) ABSTRACT OF DAILY WEATHER MAP
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Fig. 7.24(d) ABSTRACT OF DAILY WEATHER MAP
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Figure 7.27
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Fig. 7.27(d) ABSTRACT OF DAILY WEATHER MAP
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Figure 8.1






































Schematic profiles illustrating the typical diurnal varia¬
tion in the potential temperature profile (0) for the
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LOCAL TIME
Schematic diagram of the diurnal variation in the depths
of the momentum and inertial boundary layers. Together
these layers make up the planetary boundary layer.
Source : Hoxit (1973)
Table 8.1





NNE 2.3 11.0 12.1
NE 3.1 13.4 11.0
ENE 1.0 5.0 2.9
E 1.5 5.0 5.5
ESE 1.1 4.5 6.6
SE 2.5 12.0 10.9
SSE 1.6 9.2 14.4
S 3.5 14.6 28.9
SSW 1.1 9.8 17.5
sw 1.8 9.8 18.2
wsw 1.4 8.4 13.9
w 2.4 14.3 25.9
WNW 1.0 8.8 15.0
NW 1.7 10.1 19.8
NNW 1.1 6.7 16.3
N 3.0 10.7 15.1
TOTAL 30.1 153.3 234.0
PERIOD OCTOBER 1957 -1966
1-3 4-7 8-12
CALM
NNE 1.8 7.6 11.4
NE 2.8 8. 1 7.0
ENE 1.4 3.7 2.8
E 1.7 3.9 3.7
ESE .9 4.6 5.3
SE 2.7 8.0 11.9
SSE 1.6 8.5 15.0
S 3.3 16.8 33.5
SSW 1.4 9.2 15.6
SW 1.7 6.2 13.6
wsw 1.5 6.1 9.7
w 1.8 12.0 21.8
WNW 1.2 8.1 17.3
NW 2.1 9.3 26.2
NNW 1.1 7.2 13.7
N 3.5 12.1 16.4
TOTAL 30.5 131.4 224.9
STATION WINNIPEG INT
MEAN MONTHLY
WIND SPEED FREOUENCY (MPH) MOO B
13-18 19-2* 25-31 32-38 39-46 47-5* 55-63 6*-75 75* TOTAL
9.6
11.2 *.5 1.5 .2 *2.8
6.4 1.8 .5 36.2
2.7 1.3 .4 13.3
2.9 .4 .2 ,5.6
4.6 1.1 ,7.9
1-6 -6 36.6
17.7 8.6 1.2 .2 52.9
39.4 16.0 *.8 107.2
13.7 5.0 .8 *7.9
7.7 1.5 .1 39.,
8.22.8.6 35.3
11.04.11.5 59.2
11.4 5.4 2.3 .2 *4.1
16.0 10.0 4.0 .7 .1 62.4
14.5 4.9 1.9 .2 *5.6
15.5 7.4 2.0 .7 54.4
192.3 76.2 22.2 2.2 .1 720.0
STATION WINNIPEG INT
MEAN MONTHLY
WIND SPEED FREOUENCY (MPH) MOD B
13-18 19-24 25-31 32-38 39-46 47-54 55-63 64-75 75+ TOTAL
11.5
9.7 5.2 .8 36.5
6.2 2.6 .3 27.0
2-3 *2 10.4
2.9 .2 12.4
3.8 .7 .3 ,5.6
12.13.1.5 38.3
18.5 8.4 2.7 .5 55.2
45.7 23.0 5.2 .5 128.0
15.0 2.9 .5 .6 *5.2
7.9 1.1 .8 .2 3,.5
5.3 1.4 .8 .2 25.0
13.3 4.6 1.9 .1 .1 55.6
11.0 5.9 1.7 .3 *5.5
22.0 12.5 7.0 1.4 .1 eo.6
22.8 11.1 6.0 1.1 .1 63.,
19.4 8.1 2.6 .5 62.6
217.9 91.0 31.1 5.4 .2 .1 744.0















11.7 NNE 1.1 5.6 11.4 13.2
5.3 1.8 .2
9.3 NE 1.8 7.9 9.8 7.7 1.4
10.2 ENE 4.5 5.2 4.0 .7 .1
9.2 F 3.8 6.4 2.9 .4
10.3 ESE 3.6 5.7 5.6 .9 .4
9.9 SE 7.8 10.4 8.9 1.6 .1
13.2 SSE 1.7 10.0 14.5 15.3 4.3 2.0 .4
13.5 S 15.5 28.5 38.3 19.6 10.5 1.1
11.8 SSW 1.1 9.5 17.1 12.0 3.8 .6
10.0 SW 2.4 7.8 10.9 4.2 1.0 .5
10.9 WSW 2.1 6.1 5.8 3.2 2.6 .5
10.8 w 2.3 9.7 18.3 8.5 3.5
.8
12.6 WNW 1.3 6.4 17.6 13.3 6.8 2.2
.2
13.7 NW 9.1 26.7 31.5 15.9 10.8 3.1
12.9 NNW 4.9 12.5 16.9 13.5 6.6 1.4
12.7 N 8.5 16.2 17.0 10.9 2.7 1 .0
11.8 TOTAL 25.4 121.1 217.0 204.5 92.2 39.7 7.4















11.9 NNE 3.1 10.0 12.7 12.4 3.3 .6 .2
10.1 NE 7.1 11.8 6.2 1.7 . 1
8.7 ENE 4.6 5.0 1.7 .1
8.6 E 3.0 5.6 2.5 .7
10.4 ESE 2.9 4.0 3.7 1.6 .4
11.2 SE 1.5 8.0 8.4 7.1 2.7 1.5 .2
13.7 SSE 2.1 8.7 14.2 15.3 7.3 2.6 .1
14.0 S 3.3 17.7 39.4 38.4 26.8 10.3 .5
12.0 SSW 2.0 8.7 13.3 8.5 2.5 .5 .1
11.0 SW 2.1 10.5 8.4 1.8 .2
11.0 wsw 6.9 5.7 2.3 .1
11.7 w 16.1 25.4 13.0 2.9 .5 .1
12.5 WNW 12.8 23.1 15.8 3.3 1.2 .2
14.7 NW 12.0 27.0 27.7 12.5 7.6
3.1
15.5 NNW 2.1 7.9 13.5 17.7 12.0 4.8
.9
12.7 N 3.2 8.3 11.7 17.4 9.1 5.9
.9
12.6 TOTAL 36.6 145.2 229.2 191.5 86.8 36.0
6.3
STATION WINNIPEG INT A
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21955330119582 3 .110120632372295 79
3925601 92 83 01"96229 123578 LAPSERATPERCENTTOTALSBYDI ECTIONNDS DDURINGTYPE19LA ES
9.80 952.063 2.81 9.12 00.70.63.791 0.691 02 7l l9.953 60.7 89.08 92. PERCENTTOTALSBYSPEEDDURI GTYPE19LAPSE-RATES
9.85 126.539.928.7 PERCENTTOTALSBYDI ECTIONURINGTYPE19LA ES
9.BXCALM■10.8NORTH9.8XN-EAST2 OEAS10.2XS-E T18.8S U H6 5XS WEST17.ST2 .OXN-HEST
Table8.3


















































































































































































































































































































































































































































































































































































































































































































































































































































































































<?«3375140193961 726402133751854 05 81 38864317962 30729453 716019242 LAPSERATPERCENTTOTALSBYDI ECTIONNDSPEEDDURINGTYPE19LAPT S 5-00.79.3 42 .014.632 46 8.0.7 0.71 58.3 22 94.865.21 072 860.5. PERCENTTOTALSBYSP EDDURINGTYPE19LAPSE-RATES 5-06.926.533.228. PERCENTTOTALSBYDIRECTIONDUR NGT PE19LAPES




















































































































































































































































































































































































































































































































































































































































































































































































































































































































36B213141572 31820771612 238588966 17512360215528642 0193157 LAPSERATPERCENTTOTALSBYDI ECTIONNDS DDURINGTYPE19LAPSES 8.30 57.23 045.92.83 560..14.2 0.41 1564.3356.151 064.2 50 34.7 PERCENTTOTALSBYSP EDDURI GTYPE19LAPS -RATES 8.34 434.931.421.0 PERCENTTOTALSBYDIRECTIONURINGTYPE19LA STES
o.iXCALM12 22NORTH7.UN-EAST5.7EA11.02S AST.3SOU H10.92-WEST.64.02N-WEST
CD
Table8-5
















































































































































































































































































































































































































































































































































































































































































































































































































































































































24795431197084327•'92 83615555377 4692615727010323 6873562 21404 LAPSERATPERCENTTOTALSBYDI ECTIONNDS DDURINGTYPE19L EES 4-60.51 1902 23.46.11 73 94.0 .6. 0.91 715 04.75.906 642 1.3. PERCENTTOTALSBYSP EDDURINGTYPE19LAPS -RATES 4.68 332.431.7.I PERCENTTOTALSBYDIRECTIONDURINGTYPE19LAPSTES
4.6*CALM14.7NORTH5.4*N-EAST4E S11.2*S- ST9.0*OU H6 4WE3.9WE20.4*N-WEST
Table8.6




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































6059651732013463 0.-3544257 71 429 9721648 10548718236924034698356722 973501775 LAPSERATPERCENTTOTALSBYDI ECTIONNDS DDURINGTYPE20L PSA S 2.80 2.39l l1 14.61 93 36.745.6 0.52C.341 713.21 82 671.42 58. PERCENTTOTALSBYSP EDDURINGTYPE20LAPSE-RA S 2.8510.518.96 .3 PERCENTTOTALSBYDI ECTIONDURINGTYPE20LAPSR TE





























































































































































































































































































































































































































































































































































































































































































































































































































































































































I7B15022544689 .71 62 03156235924 3518209107391$7258663815 4 LAPSERATPERCENTTOTALSBYDI ECTIONNDS DDURINGTYPE20LA ES 3.00 324981 1.61.383 725.4 421. 0.631 9273.31 72 11.240 4. PERCENTTOTALSBYSP EDDURINGTYPE20LAPS -RATES 3.02.710.318.965. PERCENTTOTALSBYDI ECTIONURINGTYPE20LAPTES



















































































































































































































































































































































































































































































































































































































































































































































































































































































































1945342260757 .51 213 01856 85681 30142835628921'871582031672 5 LAPSERATPERCENTTOTALSBYDI ECTIONNDS DDUR NGTYPE20LAPSTES 3.40 32.1 1.06.72 31.56.3 .1 0.5.21 80.631.52 844.5.63 9. PERCENTTOTALSBYSPEEDDURI GTYPE20LAPSE-RATES 3.42 911.117.565.0 PERCENTTOTALSBYDI ECTIONURI GTYPE20LA EES






















































































































































































































































































































































































































































































































































































































































































































































































































































































































1407183485964.•95213732564 66 187268357441195746083 3 LAPSER TPERCENTTOTALSBYOI ECTIONNDSP EDDURI GTYP20LA SER 3.00 231 54.82 18.52.0 0.4231 85.3 12.49 93.08 PERCENTTOTALSBYSPEEDDURINGTYPE20LAPSE-RA S 3.0210.921.262.9 PERCENTTOTALSBYDI ECTIONDURINGTYPE20LAPSRATES
3.0*CALM14.4NORTH6.2XN-EAST7.6E S1.6*S-E T18.0*OUTH9-W3.IWE7
Table8.11


















































































































































































































































































































































































































































































































































































































































































































































































































































































































1128639526 .•98771 46412428 65377
229119735887901 95554669263 LAPSERATPERCENTTOTALSBYDIRECTIONNDS DURINGTYPE20LA SETES







Duration of Light Winds at 35' Level, C.B.C. Tower
Maximum Value (Hours) 99th Percentile (Hours)
<3 <6 19 £3 <6 <9
Spring 18 26 lo 11 20 38
Summer 11 28 37 9 18 32
Autumn 13 51 66 11 25 13
Winter 18 30 61 12 21 19
All Year 18 51 66 11 22 39
TABLE 8.13
Duration of Light Winds Winnipeg Airport 1961-70
Maximum Value (Hours) 99th Percentile (Hours)
<3 <6 <9 <3 <6 <9
Spring 9 18 30 6 16 21
Summer 7 22 30 7 12 21
Autumn 6 17 37 6 12 21
Winter 19 25 36 9 18 22
All Year 19 25 37 7 11 21
TABLE 8.Hi
Duration of Light Winds for Calgary and Edmonton
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WINNIPEG CSC TV TOWER STARBUCK
CUMULATIVE FREQUENCY OF WINDS LESS THAN OR EQUAL TO
4 MILES PER HOUR FOR





ALL N NE E SE S sw W NW
220 17 27 32 20 26 35 39 24
129 10 14 24 12 16 16 20 17
89 6 11 18 11 10 7 13 13
04 6 7 14 6 6 4 9 12
48 5 5 8 6 4 2 8 10
35 5 2 7 2 2 2 8 7
25 4 1 6 2 1 2 5 4
19 3 1 6 2 1 3 3
14 2 1 4 2 1 1 3
13 2 1 4 2 1 3
9 2 1 4 1 1

































WINNIPEG CSC TV TOWER STARBUCK
cumulative FREQUENCY of WINDS LESS THAN OR EQUAL TO
4 MILES PER HOUR FOR
SPRING 1970 - 1972
1 DURN 1 1
1 IN 1 DIRECTION I
I HOURS J ALL N NE E SE S SW W NW 1
i I
1 1 1 279 18 53 88 18 32 22 29
I
19 1
1 2 I 156 12 28 51 9 16 11 17 12 {
I 3 I 91 7 17 26 6 10 6 13 6 1
1 4 1 51 3 10 17 4 4 3 6 4 1
1 5 1 37 2 5 13 4 2 3 4 4 1
I 6 1 26 2 3 11 4 2 1 3 2 1
1 7 i 16 2 8 2 1 1 1 1 1
1 S i 12 2 5 2 1 1 1 1
J 9 J 9 2 3 1 1 1 1 1
1 10 i 6 1 1 1 1 1 1 1
I 11 1 5 1 1 1 1 1 1
1 12 1 5 1 1 1 1 1 1
I 13 1 4 1 1 1 I
1 14 1 4 1 1 1 1 1
1 15 1 4 1 1 1 1 1
1 16 1 3 1 1 1 I
1 17 1 2 1 1 1
1 16 1 2 1 1 1
1 19 1 1 1 1







WINNIPEG CBC TV TOWER STAR6UCK
CUMULATIVE frequency of WINDS LESS THAN OR EQUAL TO
4 MILES PER HOUR FOR
summer 1970 - 1971
i OURN J 1
1 IN 1 DIRECTION 1
I HOURS I ALL N N£ E SE S Sw W NW 1
1 1
I 1 1 262 38 34 69 21 28 22 29
I
21 1
1 2 1 133 20 24 34 7 15 8 16 9 1
1 3 1 71 12 16 17 6 5 4 6 5 1
1 4 1 43 6 11 13 1 3 2 4 3 1
1 5 1 30 4 9 10 2 1 2 2 1
1 6 1 19 3 5 8 1 1 1 1
J 7 i 13 3 3 4 1 1 1 1
1 8 1 6 3 1 1 1 1
1 9 1 4 2 1 1 1






WINNIPEG C6C TV TOWER STAR6UCK
CUMULATIVE FREQUENCY OF WINDS LESS THAN OR EQUAL TO
4 MILES PER HOUR FOR
FALL 1969 - 1971
1 QURN 1
I IN I
1 HOURS 1 all n NE
DIRECTION





I 1 1 268 34 26 5b 30 22 28 40
I
33 J
1 2 1 160 21 19 39 16 10 13 19 23 1
I 3 1 103 13 13 21 11 7 8 15 15 1
1 4 1 67 8 9 15 7 5 3 7 13 1
1 5 1 48 6 5 12 5 3 2 4 1 1 1
1 6 1 36 4 4 9 4 3 4 8 1
1 7 i 25 2 2 6 3 2 3 7 1
1 8 1 18 1 1 4 3 2 2 5 1
1 9 J 13 1 1 3 1 2 1 4 1
I 10 J 9 1 2 1 2-, 1 2 1
1 11 1 7 1 1 1 2 2 1
1 12 1 6 1 1 2 2 1
1 13 1 3 1 1 1 1
1 14 1 2 1 1 1
1 15 1 2 1 1 1
1 16 1 2 1 1 1
1 17 1 2 1 1 1
1 18 1 2 1 1 1







winnipeg cfcjc tv tower starbuck
cumulative frequency of winds less than or equal to
4 miles per hour for
all-yr 1970 - 1972
durn
IN 1
(OURS J ALL N NE
DIRECTION
E SE S sw w Nw
1
1 1 1029 107 140 244 69 108 107 137 97
2 1 578 63 85 146 44 57 48 72 61
3 1 354 38 57 82 34 32 25 47 39
4 1 225 23 37 59 18 18 12 26 32
5 1 163 17 24 43 15 1 1 8 18 27
6 1 118 14 14 35 10 7 4 16 18
7 1 79 1 1 6 24 7 4 4 10 13
8 1 55 6 2 18 7 3 2 7 10
9 1 40 5 2 12 4 3 2 4 8
10 1 30 4 1 8 4 3 1 3 6
11 I 22 4 1 7 3 3 1 3
12 1 16 4 1 4 1 3 1 2
13 1 9 1 1 3 1 1 1 1
14 1 7 1 2 1 1 1 1
15 \ 7 1 2 1 1 1 1
16 I 6 1 2 1 1 1
17 I 5 1 2 1 1
18 1 5 1 2 1 1
19 1 3 1 2










WINNIPEG C3C TV TOWER STAR6UCK
CUMULATIVE FREQUENCY OF WINDS LESS THAN OR EQUAL TO
9 MILES PER HOUR FOR
WINTER 1970 - 1972
I DURN 1
1 IN 1 DIRECTION
I HOURS 1 all N NE E SE S SW W NW 1
1 1
1 1 1 406 27 15 26 44 50 56 129 59 I
1 2 1 272 20 12 16 .27 32 35 86 44 I
I 3 I 203 14 8 13 22 23 24 60 39 1
1 4 1 171 13 6 11 17 20 16 53 35 1
1 5 1 149 11 6 8 16 15 14 49 30 I
1 6 1 126 10 5 5 14 13 13 41 25 1
I 7 I 116 9 5 3 13 12 10 41 23 1
1 8 1 102 8 5 2 11 10 8 38 20 1
1 9 1 83 7 3 2 7 8 6 31 19 1
I 10 1 73 •6 3 1 5 6 5 29 18 1
1 11 1 64 6 3 1 5 5 3 25 16 1
1 12 1 59 6 2 5 5 2 23 16 1
1 13 i 53 6 2 4 4 2 20 15 1
I 14 1 48 6 2 4 4 2 18 12 1
1 15 1 45 6 1 4 3 2 18 11 1
1 16 1 42 6 1 4 3 2 16 10 I
1 17 1 38 4 1 3 3 2 15 10 I
1 18 1 34 4 1 2 3 2 14 8 1
I 19 1 34 4 1 2 3 2 14 8 1
1 20 1 30 4 1 2 3 2 10 8 1
1 21 1 30 4 1 2 3 2 10 8 1
1 22 1 26 3 1 2 3 1 9 7 I
1 23 1 25 3 1 1 3 1 9 7 I
1 24 1 24 3 1 3 1 9 7 1
i 23 i 17 3 1 1 1 6 5 i
1 26 1 16 3 1 1 1 6 4 1
I 27 i 16 3 1 1 1 6 4 1
I 28 1 14 3 1 1 1 5 3 1
1 29 1 12 3 1 1 4 3 1
1 30 1 12 3 1 1 4 3 1
1 31 1 12 3 1 1 4 3 1
1 32 1 10 3 1 3 3 I
I 33 1 10 3 1 3 3 1
1 34 1 10 3 1 3 3 1
I 35 1 10 3 1 3 3 I
1 36 1 9 3 1 2 3 1
I 37 I 8 2 1 2 3 I
1 38 1 7 2 1 1 3 1
1 39 1 7 2 1 1 3 I
1 40 1 6 2 1 1 2 1
1 41 1 6 2 1 i 2 1
1 42 1 6 2 , 1 1 2 1
1 43 1 5 2 1 2 1
1 44 I 5 2 1 2 1
1 45 1 5 2 1 2 1
1 46 1 Rw 2 1 2 1
1 47 1 5 2 1 2 1
1 4 3 i 5 2 1 2 1
1 49 1 4 1 1 2 I
1 50 1 4 1 1 2 1
I 51 1 3 1 1 1 1
1 52 1 3 1 1 1 1
1 53 I 2 1 1 1
1 54 1 2 1 1 1
I 55 i 1 1 •
1 56 1 1 1
1 57 ; 1 1
1 58 1 1 1
I 59 1 1 1






winnipeg cbc tv tower starbuck
cumulative frequency of winds less than or equal to
9 miles per hour for
spring 1970 - 1971
1 DURN I
1 IN 1
I HOURS 1 all N NE
DIRECTION





1 1 i 279 43 41 43 22 35 20 41
1
34 1
1 2 1 189 26 26 33 14 23 12 30 2b 1
1 3 1 141 20 20 25 11 17 8 23 17 I
1 4 1 115 18 12 20 9 14 7 19 16 I
J 5 i 92 16 11 14 5 12 7 16 11 1
1 6 1 81 15 9 12 5 9 7 16 8 1
1 7 i 65 13 8 8 5 7 4 15 5 I
1 8 1 60 12 7 6 5 7 4 14 5 1
1 9 1 58 12 7 5 5
"
7 4 13 5 1
1 10 1 56 12 7 5 5 6 4 12 5 1
1 11 1 46 9 7 5 4 5 4 10 4 1
i 12 1 45 7 7 5 3 5 4 10 4 1
1 13 1 40 7 7 4 3 4 4 8 3 1
1 14 1 36 7 6 4 3 4 '' 4 5 3 1
1 15 1 32 6 4 4 3 4 4 4 3 J
1 16 1 28 6 3 4 3 3 3 3 3 1
J 17 1 27 5 3 4 3 3 3 3 3 1
1 18 I 23 3 3 3 2 3 3 3 3 I
1 19 1 21 2 3 3 1 3 3 3 3 1
1 20 1 17 2 3 2 1 3 3 2 1 1
1 21 1 17 2 3 2 1 3 3 2 i :
1 22 1 13 2 1 1 1 3 2 2 l l
1 23 1 11 2 1 1 3 2 2 i
1 24 1 11 2 1 1 3 2 2 i
1 25 1 10 2 1 1 3 1 2 i
1 26 1 10 2 1 1 3 1 2 i
1 27 1 9 2 1 1 3 2 i
1 28 1 8 1 1 1 3 2 i
1 29 1 8 1 1 1 3 2 i
1 30 1 8 1 1 1 3 2 J
i 31 1 6 1 1 1 3 2 i
1 32 i 8 1 1 1 3 2 i
I 33 I 7 1 1 3 2 i
1 34 I 6 1 3 2 i
I 35 1 6 1 3 2 l
I 36 1 5 1 3 1 i
I 37 I 5 1 3 1 i
I 38 1 4 1 2 1 i








winnipeg csc tv toner starbuck
cumulative frequency of winds less than or equal to
9 miles per hour for
summer 1970 - 1971
1 durn i 1
i in 1 direction 1
i hours i all n ne e se s sw w nw 1
: i
l l i 342 39 26 44 31 55 36 66
i
45 j
1 2 1 238 34 21 25 20 37 22 47 32 1
1 3 1 204 29 19 22 16 30 19 41 28 1
t 4 1 155 26 16 17 12 24 8 27 25 1
i 5 1 128 21 15 15 11 15 8 22 21 1
1 6 1 113 20 15 11 9 12 7 20 19 i
i 7 i 107 19 14 11 7 12 6 19 19 1
1 8 j 99 19 14 11 7 9 5 15 19 i
1 9 i 85 19 13 8 4 6 4 14 17 1
1 10 1 76 17 11 7 4 5 3 13 16 i
1 11 1 70 16 11 5 3 4 3 12 16 1
1 12 1 61 13 9 5 3 3 3 11 14 i
1 13 1 55 1 1 9 5 2 3 3 9 13 1
1 14 1 48 10 8 4 2 2 *' 2 8 12 1
1 15 1 42 8 6 4 2 2 1 7 12 1
1 16 1 34 6 5 3 2 1 1 5 11 I
i 17 1 27 6 5 3 2 1 3 7 1
I 18 i 23 5 4 3 1 1 3 6 1
1 19 1 20 5 4 2 1 1 2 5 1
1 20 1 16 1 4 2 1 1 2 5 i
1 21 1 15 4 2 1 1 2 5 i
1 22 I 13 4 2 1 2 4 I
1 23 1 12 3 2 1 2 4 1
1 24 1 9 3 1 1 1 3 i
1 25 I 9 3 1 1 1 3 1
1 26 I 8 3 1 1 3 I
1 27 1 8 3 1 1 3 1
1 28 1 8 3 1 1 3 1
i 29 i 6 2 1 1 2 i
1 30 1 5 2 1 1 1 1
1 31 i 4 2 1 1 I
1 32 1 4 2 1 1 1
1 33 i 3 2 1 I
I 34 I 3 2 1 I
i 35 1 3 2 1 I





WINNIPEG CSC TV TOWER STAR3UCK
CUMULATIVE FREQUENCY OF WINDS LESS THAN OR EQUAL TO
9 MILES PER HOUR FOR
FALL 1969 - 1971
I DURN 1
1 IN 1
1 HOURS 1 ALL N NE
DIRECTION





1 1 1 350 41 17 25 40 60 28 77
1
62 1
1 2 I 239 29 13 23 22 41 20 48 49 1
1 3 1 189 25 10 18 14 29 16 34 43 i
1 4 1 161 21 9 14 1 1 23 13 33 37 1
1 5 I 144 19 9 13 11 19 11 29 33 I
1 6 1 133 17 8 12 10 18 9 28 31 I
1 7 I 120 17 6 11 8 17 8 24 29 1
1 8 1 107 15 5 9 8 16 8 21 25 1
1 9 1 100 14 5 9 8 16 7 17 24 I
1 10 1 87 13 3 8 7 15 5 15 21 1
1 11 J 75 11 3 6 7 13 3 14 18 1
1 12 1 71 1 1 2 6 7 12 3 13 17 1
1 13 1 62 10 2 4 6 10 3 13 14 1
1 14 1 60 10 2 4 5 10 3 13 13 1
1 15 1 56 10 2 4 2 10 3 13 12 1
1 16 1 49 8 2 4 2 10 2 11 10 :
I 17 I 44 8 2 4 1 10 2 9 8 1
1 18 i 42 8 2 4 1 10 2 8 7 1
1 19 1 36 7 2 4 1 9 1 7 5 1
1 20 1 34 7 1 4 1 8 1 7 5 1
1 21 1 31 4 1 4 1 8 1 7 5 I
1 22 1 26 2 3 1 7 1 7 5 I
1 23 1 23 2 2 1 6 1 7 4 1
! 24 1 23 2 2 1 6 i 7 6 1
1 25 1 20 2 2 1 6 6 3 t
1 26 1 17 2 1 6 6 2 1
I 27 1 15 1 6 6 2 1
1 26 1 13 1 5 5 2 1
1 29 1 13 1 5 5 2 1
1 30 1 12 1 4 5 2 1
1 31 1 9 3 4 2 1
1 32 1 9 3 4 2 1
i 33 1 9 3 4 2 1
1 34 1 9 3 4 2 1
1 35 1 7 2 3 2 1
1 36 1 7 2 3 2 1
1 37 1 6 1 3 2 1
1 36 1 6 1 3 2 i
1 39 1 6 1 3 2 1
1 40 1 6 1 3 2 I
I 41 1 4 1 2 1 1
1 42 1 4 1 2 1 1
1 43 1 4 1 2 1 1
1 44 1 3 2 1 1
1 45 1 3 2 1 1
1 46 1 3 2 1 1
I Q,/ J 0 2 1 l
1 46 1 3 2
A 9
1 1
1 49 1 3 2
A I
1 1
1 50 1 2 1 1 J
1 51 J 2 1 1 1
1 52 1 2 1
* 9
1 I
1 53 1 2 1
A 9
1 1
1 54 I 2 1
A 9
1 1










1 57 1 1
A *
1 I
1 58 1 1
A 9
1 I
1 59 J 1
A 9
1 i
1 60 1 1
A 9
1 1
1 61 1 1
A 9
1 !
1 62 1 1
* 9
1 1
1 63 1 1
A 9
1 I
1 64 1 1
A 9
1 1










cumulative frequency of winds less than or equal to
winnipeg cbc tv tower starbuck
9 miles per hour for
all-yr 1970 - 1972
durn 1
in i direction
hours 1 all n ne e se s sw w nw
1 1 1377 150 99 138 137 230 140 313 200
2 i 938 109 69 94 83 133 89 211 150
3 J 737 88 57 78 ' 63 99 67 158 127
4 1 602 78 43 62 49 81 44 132 113
5 1 513 67 41 50 43 61 40 116 95
6 I 453 62 37 40 38 52 36 105 83
7 I 408 58 33 33 33 48 28 99 76
8 i 368 54 31 28 31 42 25 88 69
9 J 326 52 28 24 24 37 21 75 65
10 I 292 48 24 21 21 32 17 69 60
11 1 257 42 24 17 19 27 13 61 54
12 I 236 37 20 16 18 25 12 57 51
13 1 210 34 20 13 15 21 12 50 45
14 I 192 33 18 . 12 14 20 11 44 40
15 1 175 30 13 12 11 19 10 42 38
16 I 153 26 11 11 11 17 8 35 34
17 1 136 23 11 11 9 16 8 30 28
18 J 122 20 10 10 6 16 8 28 24
19 I 111 18 10 9 5 15 7 26 21
20 i 97 14 9 8 5 14 7 21 19
21 1 93 10 9 8 5 14 7 21 19
22 I 78 7 6 6 4 13 5 20 17
23 i 71 7 5 5 2 12 5 20 15
24 1 67 7 4 4 2 12 5 19 14
25 1 56 7 4 4 2 10 3 15 1 1
26 I 51 7 4 2 2 10 3 14 9
27 1 48 6 4 2 1 10 2 14 9
28 1 43 5 4 2 1 9 2 12 8
291 39 5 3 2 1 8 2 11 7
30 I 37 5 3 2 1 7 2 1 1 6
31 1 33 4 3 2 1 6 1 10 6
32 1 31 4 3 2 6 1 9 6
33 1 29 4 3 1 6 1 9 5
34 1 28 3 3 1 6195
35 I 26 3 3 1 5185
36 1 23 3 3 5165
37 1 21 2 3 4165
38 I 17 2 1 3155
39 1 15 2 1 2145
40 1 13 2 1 1144
41 1 10 2 1133
42 1 10 2 1133
43 I 9 2 1 33
44 I 8 2 3 3
45 1 8 2 3 3
46 I 8 2 3 3
47 1 8 2 3 3
48 1 8 2 3 3
49 1 7 1 33
50 1 6 1 23
51 1 5 1 22
52 1 5 1 22
53 1 4 1 12
54 1 4 1 12
55 1 3 1 11
56 1 3 1 11







Duration of Light Winds by Direction
Winnipeg C.B.C. 35'? 99th Percentile Durations
<3 <6 <9M.P.H,
Spring SE, N E, N, NW NE, S, W
Summer E, W NE, NW, E NE, E, N¥
Autumn E, NW W, N, SW NW, W, S
Winter E,N E,S,N N,NW,W
All Year E, SE W, E, NE NW, N, W
•Figure9»1
LogicalSubdiv sionfC.B«C.TowerDatabyLapsR tTy ,Se s n?WinSpeeandDirecti n AllData(October1969~-June972) II
I
Other9Layers35-200'Layer WeakLapsesInversionsSuperadiabatics
SpringSummerAutu nWinteSpringSummerAutuWinteSpringSummerAutuWinte Calm2-hU-9-1313 717-2>21MPH I! lllll!II NNEESESSWWNW
Table9.1










49.1 3U.U 31.3 2U.8 U0.8 66.1 69.9 52.0
26.8 U0.7 U5.5 5U.0 39.9 28.U 21.1 2U.7
2U.1 2U.9 23.2 21.2 19.3 5.5 9.0 23.U
U1.6 38.6 36.9 U2.3 U0.1 59.9 58.6 35.U
23.9 3U.0 U2.U 20.8 25.0 18.2 20.0 26.2
3U.5 27.3 20r7 36.9
U2.6 U5.9 U8.6 39.6
3U.9UU.1 21.9U7.0 21.UU2.2 38.UU.1
13.9 2U.8 20.9 13.1 16.6 19.3 11.1 1U.2
U3.5 29.3 30.5 35.3 39.3 33.7 U6.7 51.7
35.3 39.1 50.9 33.2 U5.U 51.9 U5.2 35.U
35.8 U5.2 32.7 31.5 27.2 23.0 2U.3 35.1
28.9 15.7 16.7 35.3 27.4 25.1 30.5 29.5
U2.6 39.6 U1.U 35.5 U2.5 56.U 5U.8 U1.1
25.3 35.9 36.5 28.7 27.0 22.6 19.7 25.8
32.1 2U.6 22.0 35.8 30.5 21.0 25.5 33.1
ALL
50.3319 UU2.25 6.1 8.123 127UU 36.229.6
!\3 rv> ■P-
Table9.2
PercentFr qu cyof3LapseRatTy esbyWindDirectionSeasfoth35'-810'Lay WinnipegC.B.C.Tower,Oct.1969-Ju972 Inv.WINTER Wk. L.R's
Wind Direction N NE E SE S SW W NW
50.9 50.9 5U-5 U5.8 76.1 82.5 66.2 1*5.9
l*l*.l* 1*8.2 1*5.1 50.1* 23.2 16.8 31.7 1*8.5
Super -ad. 1*.7 0.9 0.1* 3.8 0.7 0.7 2.1 5.6
SEtING
Inv.WkSuper L.R's-ad. 39.3 31.7 28.5 1*6.3 1*9.8 59.8 1*3.2 31.939.8 51.1* 58.6 31.1* 27.9 23.0 33.3 1*2.8
20.9 16.9 12.9 22.3 22.3 17.2 13.5 25.3
Inv.
SUMMER Wk. L.R's
37.7 1*6.6 1*9.0 1*1.8 1*5.8 1*9.1* 39.1* 31.3
21*.1 28.9 30.7 22.8 21*.0 17.9 20.0 25.1*
Super -ad. 38.2 21*.5 20.3 35.1* 30.2 31.7 1*0.6 1*3.3
AUTUMN
Inv.WkSuper L.R's-ad. 28.8 1*5.1* 1*6.9 35.1* 51*.1 52.0 35.1 28.653.6 1*7.0 1*1.3 1*3.0 31.7 29.8 1*0.6 50.9
17.6 7.7 11.8 21.6 11*.1 18.3 21*.3 20.6
ALLYEAR
Inv.WkSuper L.R's-ad. 1*0.0 1*1.1* 1*2.7 1*2.1 56.0 61.6 1*9.0 35.91*1.1 1*1*.9 1*5.2 36.1* 26.9 21.8 32.0 1*3.8
18.9 13.7 12.1 21.1* 17.1 16.6 19.0 20.3




PercentFr qu cyof3LapseRatType byWindSpe sonforth35'-200'La WinnipegC.B.C.Tower,Oct.1969-Ju e972






































































































































































































































































Table 9. 5 28
Percentage of Total Winds and Lapse Rates from the North West in Winter
All 2-It >lt-9 >9-13 >13-17 >1 7'-21 >21
Speeds
hWind 26.6 0.5 2.9 5.2 6.3 .8 6.8
Superadiabatics 32.1 o.h 2.5 lt.O U.O 6 .9 11t.2
Weak Lapse Rates 21 .6 0.3 1.6 2.3 3.6 5 .2 8.6
Inversions 27.5 0.7 3.9 7.5 8.8 3 .8 2.8
Lapse Rates as Percentage of Wind Frequency -with
North Westerly Winds in Winter
All 2-h >k-9 >9-13 >13'-1? >1 7-21 >21
Speeds
1*0.6Superadiabatics 23. h 16.7 16.7 1 k.9 12 .9 27.5
Weak Lapse Rates 2k.7 16.7 16.2 13.3 17 .1 32.8 38.7
Inversions 52.0 66.7 67.1 71 .8 70 .0 39.7 20.7
Table 9.6
Percentage of Total Winds and Lapse Rates from the North in Winter
All 2-It >b-9 >9-13 >13-17 >17-21 >21
Speeds
Wind 17.9 1.6 2.8 3.7 lt.lt 2.6 2.9
Superadiabatics 22.3 1.6 2.7 2.1; It.9 lt.o 6.7
Weak Lapse Rates 15.8 1.0 2.1 2.5 3.6 2.8 3.8
Inversions 17.5 1.9 3.3 It.9 It.7 1 .8 0.9
Lapse Rates as Percentage of Wind Frequency
with North Winds in Winter
All 2-k >k-9 >9-13 >13-1 7 >1 7-21 >21
Speeds
Superadiabatics 21*.1 1 9.1+ 18.8 12.8 21 .5 30.3 l+lt-5
Weak Lapse Rates 26.8 1 9.1+ 22 .It 20.5 2 it.9 33.6 39.9
Inversions 1+9-1 61 .3 58.8 66.7 53.6 36.2 15.6
For the % of total winds and lapse rates from the north-west :
% Wind = 100 times the number of hours of north-west winds / total
number of hours for all winds
% Superadiabatics =100 times the number of hours with superadiabatics
from the north west / total number of hours for all superadiabatics.
For lapse rates as a % of wind frequency: Superadiabatics = number
of hours of superadiabatics with NW wind x 100 / number of hours of nw winds
Table 9.7
Percentage of Total Winds and Lapse Rates from the West in Winter
All 2-U >b-9 >9-13 >13-1 7 >1 7-21 >21
Speeds
Winds 15.1 0.3 3.1 3.5 3.3 2.7 2.3
Superadiabatics 7.1 0.5 1 .6 1 .1 1.7 1 .0 1 .1
Weak Lapse Rates 10.5 0.1 1 .8 1.3 2.b 2.1 2.8
Inversions 21 .0 0.3 14.5 5.8 b.h 3.7 2.k
Lapse Rates as Percentage of Wind Frequency
with Westerly Winds in Winter
All 2-h >b-9 >9-13 >13-1 7 >1 7-21 >21
Speeds
Superadiabatics 9.0 37.5 9.8 6.2 9.8 7.6 9.6
Weak Lapse Rates 21 .1 12.5 17-9 11.5 22.2 23. h 37.0
Inversions 69.9 5o.o 72.3 82.3 68.0 69.0 53.3
Table 9.8
Percentage of Total Winds and Lapse Rates from the South in Winter
All 2-1; >k-9 >9-13 >13-1 7 >1 7-21 >21
Speeds
Winds 13.7 0.3 1 .7 2o5 1.6 1 .9 5.7
Superadiabatics 13.7 0.3 1.6 2.8 1.7 2.0 5.1
Weak Lapse Rates 18.0 0.3 1 .h 1.6 1 .1 2.2 11.5
Inversions 11 .1 0.3 1.9 2.9 1 .9 1.6 22.5
Lapse Rates as Percentage of Wind Frequency
with Southerly Winds in Winter
All 2-k >h-9 >9-13 >13-1 7 >17-21 >21
Speeds
Superadiabatics 19.3 21 .1 19.8 2106 20.2 20.7 1 7.6
Weak Lapse Rates 39.9 26.3 21;.8 19.6 20.2 35.1 61.
Inversions 1+0.8 52.6 55.1; 58.8 59.6 1^4.1 21 .5
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Table 99
Percentage of Total Winds and Lapse Rates from the South West in Winter
All 2-1* >1*—9 >9-13 >13-17 >1 7-21 >21
Speeds
Winds 7.6 0.2 1.7 1 .7 1.3 1 .3 1 .3
Superadiabatics 2.2 0.3 0.1* 0.5 0.6 0.3 0.1
Weak Lapse Rates 7.1 0.1 1.6 1 .5 1.1 1 .7 1 .1
Inversions 10.0 0.2 2.3 2.3 1.8 1.5 1 .9
Lapse Rates as Percentages of Wind Frequency
with South Westerly Winds in Winter
All 2-1* >l*-9 >9-13 >13-17 >1 7-21 >21
Speeds
Superadiabatics 5.5 27.3 1*.9 5.9 8.9 3.8 1 .3
Weak Lapse Rates 28.1* 18.2 28.2 26.7 21*.1 39.2 25.6
Inversions 66.1 51*.5 67.0 67.3 67.1 57.0 73.1
Table 9.10
Percentage of Total Winds and Lapse Rates from the South East In Winter
All 2-1* >!*-9 >9-13 >13-17 >1 6-21 >21
Speeds
Winds 7.1 0.1* 1 .5 1 .2 i'.o 0.7 2.3
Superadiabatics 7.8 0.1 1 .7 1 .2 1 .1* 0.9 2.5
Weak Lapse Rates 12.6 0.6 1.7 1.7 1 .7 1 .2 5.7
Inversions 3.5 0.3 1 .3 0.8 0.1* 0.1* 0.2
Lapse Rates as Percentages of Wind Frequency
With South Easterly Winds In Winter
All 2-1* >l*-9 >9-13 >13-17 >17-21 >21
Speeds
Superadiabatics 21.2 1*.8 21 .3 20.0 27.6 22.7 21 .0
Weak Lapse Rates 51* .0 52.1* 3l*.8 1*1*.3 51 .7 50.0 73.9
Inversions 2JL4.. 8 1*2.9 1*3.8 35.9 20.7 27.3 5-1
231
Table 9.11
Percentage of Total Winds and Lapse Rates from the East in Winter
All 2-1* >l*-9 >9-13 >13-1 7 >1 7-21 >21
Speeds
Winds 3.8 0.6 1 .1* 1 .1 0.3 0.1 0.1
Superadiabatic s 1*.3 1 .1 1 .0 1 .3 1 .0 0.1 0.1
Weak Lapse Rates 3c7 0.7 2.2 1 .8 0.7 0.2 0.1
Inversions 2.1* 0.1* 1 .0 0.3 0.3 0.1 0-0
Lapse Rates as Percentage of Wind Frequency
with Easterly Winds in Winter
All 2-1* >l*-9 >9-13 >13-17 >17-21 >21
Speeds
Superadiabatics 23.2 3l*.2 13.6 23.1* 3l*.l* 16.7 33.3
Weak Lapse Rates 1*3-3 3k-2 1*8.1 31 .6 37*5 30.0 66.7
Inversions 31 .3 31.6 38.3 23.0 28.1 33-3
Table 9. 12
Percentage of Total Winds and Lapse Rates from the North East
in Winter
All 2-1* >l*-9 >9-13 >13-1 7 >1 7-21 >21
Speeds
Winds 3.3 0.3 1 .1 0.9 0.6 0.3 0.2
Superadiabatics l*.3 0.2 0.7 1 .1 1 .7 0.7 0.2
Weak Lapse Rates 1*. 7 0.2 1 .1* 1 .1* 0.7 0.3 0.6
Inversions 2.1* 0.3 1 .2 0.6 0.2 0.1
Lapse Rates as Percentage of Wind Frequency
with North Easterly Winds in Winter
All 2-k >l*-9 >9-13 >13-17
Speeds
Superadiabatics 2I4.. 9 12.3 11 .8 23.6 31-1*
Weak lapse rates 1*0.7 23.0 33.8 1*3.3 33.1










Percentage of Total Winds and Lapse Rates from the South in Summer
All 2-h >h-9 >9-13 >13-1 7 >1 7-21 >21
Speeds
Winds 1 7-8 0.3 2.6 3.6 3.3 3.3 1+.6
Superadiabatics 16.8 0.2 1 .7 3.0 3.9 3.1 1+.9
Weak Lapse Rates 18.7 0.1 3.1 1+.3 3.8 3.2 3.3
Inversions
Lap,se Rates as Percentage of Wind Frequency with
Southerly Winds in Summer
All 2-1+ >14.-9 >9-13 >13-17 >1 7-21 >21
Speeds
Superadlabatics 39.3 23.0 27*7 33«3 13.3 1+0.1 i-iij- • U
Weak Lapse Rates 16.6 1.3 21 .0 10.2 9.1 17.8 21+.8
Inversions I4I4.. 1 6808 31 .3 31+.2 1+3 .3 1+2.1 30.8
Table 9. 11+
Percentage of Total Winds and Lapse Rates from The North West in Summer
All 2-1+ >b~9 >9-13 >13-17 >17-21 >21
Speeds
Winds 16.6 0.2 2 .1 1+.2 14.3 3.0 2.6
Superadiabatics 20.6 0.2 2 .0 3.8 3.6 I4.6 1+.3
Weak Lapse Rates 1 h.9 1 .2 3.1 3.7 3.1+ 3.3
Inversions 13.3 o.b 2 .6 3.0 3.8 1 .2 o.b
Lapse Rates as Percentage of Wind Frequency with
North Westerly Winds in Summer
All 2-k >14-9 >9-13 >13-17 >17-21 >21
Speeds
Superadiabatics 31 .7 30.0 39.0 37-2 31 .1+ 63.2 72.1
Weak Lapse Rates 11+.2 9.0 11 .7 12.9 18.1 cn•CM
Inversions 31+.1 70.0 32.0 31.0 33.7 16.7 6.6
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Table 9. 13
Percentage of Total Winds and Lapse Rates from the North in Summer
All
Speeds
2-b >b-9 >9-13 >13-17 >1 7-21 >21
Winds 15.0 1 .2 3.0 3.8 3.9 1 .9 1 .2
Superadiabatics 15.7 0.6 2.3 3.3 U.7 3.1 1.6
Weak Lapse Rates 13.1 0.3 1 .8 3.1 3.3 1 .9 2.3
Inversions 15.0 1 .9 b.2 1+.3 3.3 0.7 o.b
Laps e Rates as Percentage of Wind Frequency with
Northerly Winds in Summer
All
Speeds
2-b >b~9 >9-13 >13-1 7 >1 7-21 >21
Superadiabatics U3.5 22.2 31.7 36.7 b9.7 69.O 33. b
Weak Lapse Rates 13.9 7.b 9.2 13.0 *\b.2 16.1 30. b
Inversions i+2.6 70.2 39.2 30.3 36.1 1U.9 1U.3
Table 9.16
Percentage of Total Winds and Lapse Rates from the West in Summer
All
Speeds
2—1+ >b-9 >9-13 >13-17 >1 7-21 >21
Wind 12.3 0.3 2.2 3.8 2.7 1 .6 2.0
Superadiabatics 1I+.1 0.2 2.3 1+-1+ 2.1+ 1 .8 2.9
Weak Lapse Rates 8.8 0.9 2.0 0.8 2.1+ 2.6
Inversions 12. b 0.3 2.6 3.8 3.7 1 .0 0.9
Lap se Rates; as Percentage of Wind Frequency with
Westerly Winds in Summer
All
Speeds
2-1+ >b-9 >9-13 >13-'7 >1 7-21 >21
Superadiabatics 1+6.7 28.6 1+3.1 1+8.9 37.3 1+7.9 60.0
Weak Lapse Rates 11 .1 6.9 8.3 1+.8 21+.7 20.2
Inversions 1+2 .2 71 .It 30.0 1+2.6 37.9 27.1+ 19.1
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Table 9. 17
Percentage of Total Winds and Lapse Rates from the South East in Summer
qAII,Speeds
2-h >k-9 >9-13 >13-17 >1 7-21 >21
Wind 10.8 o.k 2.2 2.5 2.0 1 .3 2.1*
Superadiabatics 12.3 o.k 2.3 1.9 2.1 1 .9 3.7
Weak Lapse Rates 8.9 0.9 1.1* 1 .5 1.1* 3.8
Inversions 10.1 o.k 2.6 3.5 2.0 0.8 0.8
Lapse Rates as Percentage of Wind Frequency with
South Easterly Winds in Summer
All
Speeds 2-k >k-9 >9-13 >13-17 >1 7-21 >21
Superadiabatics kl .3 58.8 1*3.3 31 .0 kk.6 58.1 62.3
Weak Lapse Rates 13.1 6.7 8.6 12.0 16.1 2l*.6
Inversions 39.6 1*1 .2 5o.o 60.3 1*3.5 25.8 13.2
Table 9. 18
Percentage of Total Winds and Lap>se Rates from the South West in Summer
All
Speeds
2-k >k-9 >9-13 >13-1 7 >17-21 >21
Wind 8.7 0.2 2.1 2.2 1 -9 1 .1 1 .1
Superadiabatics 7.0 0.2 1 .9 1 .3 1 <>5 0.9 1 .2
Weak Lapse Rates 10.6 2.k 1 .9 2.1* 0.8 3.0
Inversions 9.6 0.3 2.3 3.1 2,2 1.5 0.3
Lapse Rates as Percentagee of Wind Frequency with
South Westerly Winds in Summer
All
Speeds
2-k >k-9 >9-13 >13-1 7 >17-21 >21
Superadiabatics 33.7 37.5 37.0 25.5 32.2 31*.0 1*5.1
Weak Lapse Rates 19.3 18.0 13.7 20.0 11 .3 1*3.1
Inversions 1*7.0 62.5 1*5.o 60.8 1*7.8 51*.7 11.8
Table 9. 19
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2-4 >4-9 >9-13 >13-1 7 >1 7-21 >21
0.2 1 .8 1.9 1 .2 O.lt 0.1
0.2 1 .1 1.0 1.3 0.3
0.1 1 .6 2.h 2.4 1.5 o.5
0.2 2.5 2.5 0.7 0.1 0.1
Lapse Rates as Percentage of Wind Frequency with
North Easterly Winds in Summer
All
Speeds
2-1; >lt—9 >9-13 >13-17 >1 7-21 >21
Superadiabatics 2 9.3 37.5 26.5 21.8 14;.8 33.3
WeakLapse Rates 21;.7 12.5 1U-5 20.7 31.0 61.1 80.0





Percentage of Total Winds and Lapse Rates from the East in Summer
Speeds 2-1; >1;-9 >9-13 >13-17 >1 7-21 >21
Wind It. 7 0.2 2.0 1.5 0.8 0.3
Superadiabatics 3.5 0.1 1 .4 1.1 0.7 0,2
Weak Lapse Rates 6.2 2.0 1.6 1.6 0.8 0.1
Inversions 6.0 0.1; 2.6 1 .8 0.5 0.2 0.1
Lapse Rates as Percentage of Wind Frequency with
Easterly Winds in Summer
All
Speeds
2-1; >4-9 >9-13 >13-17 >1 7-21 >21
Superadiabatics 30.5 22.2 29.0 30.9 4o.o 23.1
Weak Lapse Rates 20.9 16.1 17.6 34.3 46.2 5o.o
Inversions 48.6 77.8 54.8 5'1.5 25.7 30.8 5o.o
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Table 9.21a
Lapse Rates as a Percentage of Wind Frequency by Wind Direction
35' - 200' Layer, Winter
Wind % Superadiabatics % Weak Lapse Rates t Inversions
Direction % Wind % Wind % Wind
SE 110 177 h9
E 118 130 63
NE 128 133 68
S 100 132 81-
W U7 70 139
SW 29 93 132
N 123 88 98
NW 120 80 103
Table 9.21b
Wind Speed Ranges (m.p.h.) when Wind Directions Receive more than
their Proportionate Share of that Lapse Rate Class
33' - 2qo' Layer, Winter
Wind Lapse Rate Class
Direction
Superadiabatic Weak Lapse Inversion
SE 9-21' 2 + Never
E 9-17 2+ Never
NE 9-21 U+ 2-9
S 9-21 17+ 2-1 7
W Never 21 + h+
SW Never 1 7-21 2+
N 13+ 17+ 2-17
NW 17+ 17+ 2-1 7
MB. For table 9.21(a) % superadiabatics / % Wind is obtained as follows:
1 00 x (Number of hours with Superadiabatics from that wind direction)
Total number of hours with superadiabatics from all wind directions
Number of hours with winds from that direction
Total number of hours for all winds
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Table 9«22a
Lapse Rates as a Percentage of Wind Frequency by Wind Direction
35' - 200' Layer , Summer
Wind % Superadiabatics % Weak Lapse Rates % Inversion
Direction % Wind % Wind % Wind
NE 69 155 107
E 82 132 128
SW 80 122 110
S 9h 105 1QU
N 105 87 100
W 113 70 99
SE 111). 82 9b
NW 1 21) 90 80
Table 9.22b
Wind Speed Ranges (m.p.h.) when Wind Directions Receive more than
their Proportionate Share of that Lapse Rate Class
35' - 200'Layer, Summer
Wind Lapse Rate Class
Direction
Superadiabatic tyfeak Lapse Rate Inversion
NE 13-17 9+ 2-13
E Never 4+ 2-13
SW 21 + 4+ 2-21
S 13-17, >21 4-1 7 2-13
N 13+ 17+ 2-13
W 4-13, 17+ 17+ 2-17
SE 2-9, 13+ 17+ 2-13
WW 13+ 17+ 2-13
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Table 9.23 (a)
Inversion Duration (Hoars) by Inversion Intensity and Season
Winnipeg C.B.C. Tower Oct. 1969- June 1972
35'-200' Layer 35'-81 0' Layer





£ -1 1 .2 1 .1 1 .h 1 .2 1 .2 1 .8 1 .8 1 .6 2.0 1 .8
<-1 —2 2.3 3.0 1 -b 1.5 2.2 3.3 U.1 2.6 3.6 3 .it
<-2—5 3.9 U.o 3.h 3.3 3.7 7.3 7.6 7.3 7.5 T.b
<-5—10 7.3 8.2 6.6 5.2 6.8 18.2 11 .k 9.6 12.7 13.3
<.10—15 8.5 9.0 7.U 8.8 Q.h 26.7 15.6 10.8 1U.2 17.1
<-15—20 11 .24- 10.5 8.9 11.5 10.6 51.5 U7.2 11 .3 21 .6 27.3
<_20—25 1 U.6 12.1 10.0 12.9 12.8 11.5 31.0 - 16.0 17.2
<-25—30 13.8 11.5 10.5 16.5 13.0
<-30—35 15.2 12.3 10.2 11.3 12.1
<-35—Uo 18.0 15.0 11.3 2U.2 15.7
<-U0—U5 15.0 13.0 11.3 13.8 13.1
<-U5~5o 15.7 15.7 11 .2 1U.3 13.8
<-5o 17.8 21 .0 5.8 20.2 11.3
Table 9.23(b)
Frequency of Inversions by Inversion Intensity and Season
35'-200' Layer 35'-810' Layer





£-1 3k 33 13 29 52 i|2 23 55
<-1 —2 25 22 1U 17 itlt 25 27 29
<-2—5 63 b9 33 53 60 69 b9 5U
<-5—1 o 6U 1;1 32 56 85 67 68 6o
<_10—15 35 29 28 35 38 3b 39 25
<_15—20 27 21 27 30 01; Ob 07 11
<-20—25 32 20 16 18 02 01 - 02
<-25—30 28 19 18 16
<-30—35 13 13 17 11
<-35—U0 16 16 15 05
<-lt0—1|5 06 09 10 09
<-lt5—50 03 03 05 03
<-5o 0U 08 06 05
Table92
InversionDuratBy6HourP i danS son,Win ipegC.B.C.T werOct1969-ec71 (Durationsreinhour )


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Inversion Duration by Wind Direction and Season





Wint. Spr. Sum. Aut. All
35'-610' Layer
Wint. Spr. Sum. Aut. All
Yr.
N 8.6 5.5 6.1+ 6.3 6.1+ 6.1+ 6.7 6.6 1+.5 6.0
NE 7J 6.7 5.1; 7.1+ 6.5 6.9 7.3 7.9 9.5 7.7
E 6.2 6.7 7.2 6.3 6.6 9.5 7.5 7.0 6.7 7.6
SE 5.9 8.8 5.6 8.6 7.1 11.8 8.9 6v0 8.3 8.5
S 11 .1 11.6 9.8 10.5 10.8 20.0 11.1 9.6 10.7 13.2
sw 10.8 9.3 9.1 8.9 9.6 11+.0 11.0 7.9 1 0.1+ 11.0
w 8.1+ 8.0 7.9 6.5 7.7 10.3 8.6 8.9 9.1 9.h
NW 7.0 9.h 5.5 8.1 7.5 11.3 8.5 6.1 6.3 8.7
All 8.5 8.1 7.3 7.6 7.5 12.2 9.2 7.6 8.5 9.5
Table 9. 29b
Inversion Frequency by Wind Direction and Season
Winnipeg C.B.C. Tower Oct. 1969- Dec 1971
35'-200' Layer 35 ' -810' layer
Season Wint. Spr. Sum. Aut. All Wint. Spr. Sum. Aut. All
Wind Yr. Yr.
Direction
N 1+9 63 39 5U 200 23 19 22 23 86
NE 13 33 21 10 77 17 23 18 12 70
E 19 29 21 20 89 16 2h 22 11; 76
SE 35 21 27 28 111 26 22 35 31 111;
S 1+6 U5 38 39 168 U3 1+3 35 32 153
SW 53 33 31 U5 162 50 51 37 U6 181;
w 68 25 29 1+7 169 56 21 2h U5 11+6
NW 67 3h 28 Uh 173 5U 39 20 33 1 i;6
All 350 282 231; 287 1153 285 21+2 213 236 976
2l*8
Table 9. 30a
Inversion Duration by Wind Speed and Season
Winnipeg C.B.C. Tower Oct. 1969- Dec. 1971
35'-200' Layer 35'-810' Layer




0-1 1.3 3.0* 1.0* 1.6 1 .6 1. 0* 1 . 0* 3.0* 1 .7
2 2.0 1 .0* 2o7 5.3* 2.8 l*.o* 2.0* 3.0
3—1+ 9.5 7.0 9.3 5.9 8.2 18.7* 6.3 9.2 3.1* 8.3
>l*-9 9.1 9.2 8.8 9.1 9.0 9.5 10.8 9.3 7.0 9.2
>9-13 9.8 9.5 6.7 7.7 8.5 15.9 9.1* 8.5 10.3 11.2
>13-17 8.3 606 6.9 6.3 7.1 16.5 10.1 7.7 8.3 10.6
>1 7-21 6.7 1+. 2 3.5 5.6 5.1* 11.5 8.2 7.1* 7.9 9.0
>21 -25 1.6 7.8 1.3 2.0* 3.1* 9.1 5.1 6.6 10.0 8.1
>25-29 1.3* 1 .3* 1.0* 2.0 1.5 6.1 8o7 3.5 8.1 6„1*
>29-31* 3.0* 1 .0* 1.7 6.3 9.0 1*.0 9.1* 6.9
>3i*-39 3.3* 11*. 0* 1 .0* 2.0* 3.6
= Frequency < 3
Table 9.30b
Inversion Frequency by Wind Speed and Season
Winnipeg C.B.C. Tower Oct. 1969- Dec. 1971
35'-200' Layer 35'-810' Layer
Season Wint. Spr. Sum. Aut. All
Yr.




0-1 06 03 03 07 19 01 01 01 03
2 01* 02 06 03 17 01 01 02
3-1* 15 11 11 09 1*6 03 06 05 05 19
>l*-9 101 111* 101* 131* 1*53 1*1* 111* 30 38 156
>9-13 120 71* 68 71 333 60 51 51 56 218
>13-17 56 1*7 21* 38 165 57 65 55 58 235
>1 7-21 33 19 11 18 81 53 37 37 32 159
>21-25 11 07 01* 03 25 30 21 11* 28 93
>25-29 03 03 03 01* 13 20 11 12 09 52
>29-31* 01 02 03 13 06 06 05 33
>31*-3 9 03 01 02 03 09
Table9.11a
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Diurnal and Seasonal Distributions of Brief Inversions
% Frequency of Inversions by Period and Season
35''-200' Layer 35' -810' Layer
PERIOD 1 hour <3r less PERIOD
SEASON 5-10 11-16 17-22 2 3-Ol; All 5-10 11-16 1 7-22 2 3-0l| All
Spring 35 35 13 Uo 21 50 33 07 23 16-.0
Summer 62 58 08 20 15 65 80 11 12 16.0
Autumn Bb U6 1U bo 27 53 31 10 30 20.6
Winter 1|0 18 11 22 20 27 2ii 1U 09 17.2
All bs 30 11 30 21 1|3 31 10 18 17.3
35!' -200' Layer 35'-810' Layer
PERIOD 2 Hours or less PERIOD
SEASON 5-10 11-16 1 7-22 2 3-Oli All 5-10 11-16 1 7-22 2 3-0l| All
Spring 65 52 39 51 30 69 bb 13 27 23. b
Summer 77 67 12 35 21 88 80 13 25 21 .9
Autumn 76 50 16 Uh 3li 67 Bb 16 36 28.7
Winter 50 28 19 23 30 b2 29 22 15 25.U
All 62 bo 16 111: 29 60 39 16 26 2l|.8
35''-200' Layer 35 '-3 10' Layer
PERIOD b hours or less PERIOD
SEASON 5-10 11-16 17-22 2 3-0l| All 5-10 11-16 17-22 ;2 3-OU All
Spring 80 55 b2 70 36 88 bb 19 1|2 32.!
Summer 92 85 18 61 33 79 80 17 52 31 .<
Autumn 93 58 2b 72 1|6 100 69 20 53 39.'
Winter 71 38 31 3b b3 65 Uo 27 28 36.'
All 81 b9 23 62 bO 83 b9 21 bb 35. (
Table9.36













2 .it 9.h 17.9 20.0 35.3 28.6 59.1
6.9 7.0 I5.it 20.0 33.3 52.0
1it.8 17.9 1.9 20.0 23.lt 62.5 53.7
15.9 15.0 10.3 15.6 25.0 16.7 it1.it
8.3 12.2 8.0 17.9 2lt.2 lt3.5 52.6
7.7 9.it 25.0 2lt.O 39.2 57.2 72.7
10.3 11.7 19.2 35.0 38.9 68.0
lit.8 23.0 7.6 27.5 30.2 65.6 61t.8
25.0 20.0 18.0 25.0 37.5 25.0 69.0
12.5 15.9 lit.1 2it.it 3it.2 50.7 68.2
12.0 12.5 28.6 28.0 62.7 57.2 79.5
17.2 25.7 3i.6 lt2.5 61.1 80.0
lit.8 33.3 15.1 it2.5 55.7 81.2 75.9
31.8 36.7 28.3 37.5 56.3 5o.o 82.8

















































































































































35'- FfO7 Layer- Percentageswercalculatedsfollow:100x(Numberfoccurr ncesfi ver ion£xh rfthate son andcloudobscurity)/totalnumberfocc rrencesa linversionsfthatse sondl udob curity
Table9.37





























20.0 28.6 21.1 28.6 19.2 22.1 25.7 29.2 35.3 25.0 26.9 2.2 12.0 12.5 21.1*
37.3 30.6 27.6 13.0 2.2 12.1 17.2 16.7
20.01.1
32.0 8.7 20.0 8.0 6.5 16.7 27.1* 22.0
15.6 23.8 22.7 20.6 2.3 10.0 10.3 25.0 15.1 16.9 5.3 13.6 26.8 2.1* 16.7 16.0 30.0
1*5-6 10.0 38.1 114.-3 21*.1* 31.9 31*.1 27.1* 39.1 8.3 21.k 12.9 8.8 13.3 31.1 21*.
29.1 25.9 27.5 20.0 1 .1 17.5 22.0 25.8 20.9 25.5 11*.1 19.5 19.5 1*.8 11*.5 19.6 23.3
21*.0 35.7 1*7.1* 1*8.6 25.0 35.3 35.7 29.6 1*5.9 1*7.1 1*3.8 1*2.3 2.2 18.0 17.9 30.0
1*7.7 38.9 1*3.8 21.7 2.2 18.2 31*.1* 19.5 29.5 1*0.0 17.1* 36.0 8.0 •'6.5 25.0 21.7 36.6
2i*.7 33.3 22.7 26.5 2.3 13.3 27.5 28.5
1*9.1 30.3 38.1 11*.3 7.5 28.8 1*6.8 38.6
29.2 15.8 18.1 31*.1 2.1* 16.7 20.0 35.0
56.5 16.6 35c7 16.1 11.7 21*J* 37.8 33.3
36.3 35.8 38.5 29.2 2.8 22.5 37.0 32.0
21.1*33.68
38.6 21*.0 32.5 26.0 5.1* 21.2 21*.9 33.3
17.26 0.20 35.1*3198 71* 8
38.052 31*0.6.16 7 50.01*1*.52.80*1* 1* 57.91*1*.82 .2.16 57.226.038.391*17 23.1*6.51* 60 01 . 38.50 320.01*1*.1*35. 1*5.61*.737 85h.1* 1*5.730.650.07.1*3 8 1*2.635.937 89.1* 50.11*1*.0*1572 98 8 58.93l* 863 31*0 56.31*0 080.25 9 53.821*.0395 8.710.891* 6. 28.035 1*2 330. 30.1*921*.01*8 96 3 1*1*.63 90.08 5* 6 36.12 81 69.75-0
no VJl -J
Table9.38






















































































































































































































































































































































































































































































































































































































































































































































length important in the accumulation
of pollutants
influences mixing and dilution of air
pollutants
cold temperatures result in increased
heating and hence increased pollution
high pressures generally result in
incresed stability
influences radiation balance and stability






































































































































































































































16 31 25 25 -9
k
2k 30 11 27 11* 230
Table9°k3Continu d












































































































































































































































































































































































































3 6 9 5




































































































































































































































































































































































10 11 12 ALL





















































































































CLUSTS NUMBER 1 2 J 5 5 6 7 8 9 All
Table9.56

















































































































































































































































































































































































































ClusterDurationTempera urPressureWindindInt i ySkyObscu i ySummar DirectionSp ed 1+W,Var.-+
Medium2+SW,+- Inversions3+-SW Ij.+-S,Var-+ Medium-Short Inversions Short Inversions5ME,E,Var. 6-NW,W,Var. 7_+-SE+- 8-SE,-+ 9-+SE,W+-
Ann./J 7219 1+629 3807 2769 2865 2592 1798 2513 11+67 905 3057
TABLE10.1































































































































Inversions over 2h Hours in Duration
for the 35 - 810' Layer in Winter
Wind Direction Frequency Wind Speed Details
Frequency Average Wind Speed




South-West 8 3 9 - 13
h 13-17
1 17-21
North-West 6 U 9-13
1 13-17
1 "'21 - 25 .
South-East 3 1 17 - 21
2 21-25
East 2 1 2 - h
1 k - 9
West 2 1 9-13
1 13-17
North 1 1; _ 9
North-East 1 9 _ 13
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Degrees Fahrenheit - Degrees Centigrade Conversion Table
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